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Introduction

Instructions for the VIC-1541 serles disk

drives, Models 1540, 1541, and 1542,
When the text Is referring to all three models, the
nomenclature VIC-1541 will be used. If the text
refers to a disk drive by model number, the infor-
mation applies only to that madel.

Chapter 1, “Description of the VIC-1541,"
explains briefly what a VIC-1541 is and examines
the anatomy of a floppy disk. [f you would like to
get your hands on the insides of your VIC-1541,
read Section 1.3, “Inside the VIC-1541." This sec-
tion provides instructions for disassembling the
VIC-1541. The text famiflarizes you with each of
the subassemblies as they are removed. It also gives
instructions for changing the device number and
reassembling the parts.

Chapter 2, “Theary of Operation,” is designed
to help you understand “how it works.” Three lev-
els of the theory of operation are provided, each
basad on a block diagram. The first level of theory

Thls book provides troubleshooting and repair

is general and oversimplifled. The second level-

goes a little deeper, but although functions of major
clrcuits are discussed, level 2 is still simplified. The
third level analyzes the major circuits discussed in
level 2, using a detailed block diagram for each
circuit.

A fourth level of theory of operation is pro-

vided in Chapter 7, “Advanced Theory of Opera-
tion." This theoty is discussed oh a component
level, using the circuit schematic instead of a block
diagram.

Chapter 3, “Alignment,” provides instructions
for proper adjustment of your disk rpm’s, track No,
1 stop, and read/write head alignment. In Section
3.3, “Read/Write Head Alignment,” twa methods
of alignment are presented. One procedure is a
shop-quality alignment. For those who de not have
access t0 a reference disk or dualtrace oscillo-
scope, a second alignment procedure 15 provided.,
This procedure only requires a screwdriver, volt-
meter, and the homemade video detectar that s
described in Appendix B. Although not shop-quali-
ty because of a lack of accurate reference, this
emergency procedure will get your drive working.
Guidance In selecting a reference 1s also provided.
Chapter 3 also introduces a utility program which
can exercise the mechanical functions of the drive
for test purposes.

Chapter 4, “Preventive Maintenance,” pro-
vides suggestions to promcte long disk drive and
disk lfe. Also covered Is periodic maintenance.
Section 4.3, “Cleaning the Read /Write Head,” has
two head-cleaning procedures. One procedure re-
quires a head-cleaning disk. The other procedure
covers manual cleaning of the read/write head.
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Chapter 5, “Basic Troubleshooting and Re-
pair,” explains how to troubleshoot the VIC-1541,
solving same problems while facusing other solu-
tions on a group of parts using a flowchart. Several
options are given to repalt the disk drive. One of
the options is ta troubleshoot further using Chap-
ter 6, “Advanced Troubleshooting and Repair.”
Chapter 6 provides a continuation of the flowchart
begun in Chapter 5. Using test equipment and
these flowcharts, the problem is further narowed
down to a smaller group of pants.

Finally, five appendices are provided. Appen-
dix A provides detalled technical data Including
interconnect diagrams, schematics, parts layouts,
and parts lists. Appendix B gives instructions for
fabricating a video detector used in the emergency
head alignment procedures. Appendix C contains
MOS handling instructions. Appendix D Illustrates
standard IC pin numbering, Appendix E describes
the custom disk controller IC which is used in Mod-
els 1541 and 1542.



CHAPTER 1

Description of the

VIC-1541

f you are interested in repairing or malntalning

your VIC-1541 disk drive, you probably al-

ready know basically what a disk drive 1s and
what it is used for. For the benefit of the novice
who may have a few questions about the basics, [
will describe the VIC-1541 and its uses here.

1.1 WHATIS AVIC-15417

The VIC-1541 disk drive is a mass storage
peripheral which can store or recak information
from a removable floppy disk. When connected to
the Commodore 64 or VIC 20, the VIC-1541 gives
the compuier the capability to “file” information on
the floppy disk. Without this file capability, your
computer cannot perform such useful work as word
processing or database management. Alo, pro-
gram storage and retrieval s much faster and easier
when using the disk drive In lleu of the Datasette
recorder.

Three versions of the VIC-1541 have been
produced by Commodore; they can be seen in
Figs. 1-1 through 1-3. Although these disk drives
closely resemble each other, their Internal differ-
ences are substantlal, All three versions of the
VIC-1541 have the same controls, indicators, con-
nectors, and command sets. Table 1-1 describes
the controls, Indicatars, and connectotrs.

1 2 3 4
Fig. 1-1. Front view of Model 1540,

Note: All three versions of the VIC-1541 have
“1541" printed on their fronts. Model 1540 has
YIC-1541" and “single drive floppy disk.” Models
1541 and 1542 bath have “1541” on their fronts.
Modei 1542, however, has a twist-type disk latch
on the left-hand side of the disk slot, as can be seen
in Fig. 1-3. Because some versions of Model 1540
use the same housing as Models 1541 and 1542, it
is necessary to refer to the parts layout drawings in
Appendix A to determine exactly which model you
have.
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1 2 3 4
Figr. 1-2. Front view of Model 1541,

1 2 3 &
Fig. 1-8. Front view of Model 1542,

Table 1-1. D of Controls, Indi
and Connectars
ITEM FIGURE CONTROL, INDICATOR,
OR CONNECTOR

1 11,12, 1-3 Fower LED
2 11,12, 1-3 Access/Emor LED
3 1.1, 1-2, 1.3 Diskc Latch
4 1.1,1-2, 1.3 Disk Slot
5 1-4 Power Sudich
& 1.4 AC Line Cord Connector
¥ 14 Fuse Hokder
-] 14 Serlal Bus Connaseter
9 1-4 Serlal Bus Connactor

The power LED {ltem 1}, when illuminated,
indicates that the VIC-1541 is turned on. The
access/error LED (ltem 2) indicates when the

VIC-1541 15 being accessed. Never remowve the
floppy disk when this LED Is continuously illumi-
nated, An error condition 15 indicated when the
access/error LED s flashing, In which case the disk
may be removed.

The disk latch (Item 3) holds the floppy disk in
place. On the 1540 and 1541, the disk is held in
place by pressing down on the lateh. To release the
floppy disk, push the latch in: the disk will then be
ejected. On the 1542, the floppy disk is held in
place by turning the latch clockwise. It is released
bty turning the latch counterclockwise. The flappy
disk is not elected on the 1542, The user Inserts the
floppy disk into the disk slot {ltem 4), as shown in
Fig. 1-5.

5 L} 7 9 )

Fig. 1.4, Rear view of VIC-1541,

The backs of all three models are identical In
appearance and function (see Fig. 1-4), The power
switch (Ttern 5] is used to turn the disk drive on and
off. Depressing the top portion of the switch tums
the disk drive on; depressing the bottoem pertion of
the switch turns the disk drive off. The ac line cord
is plugged into the ac line cord connector (ltem G}.
The fuse holder {ltem 7} houses the ac lne fuse.
The fuse may be changed by unscrewing {counter-
clackwise) the cap of the fuse holder using a Phil-
lips or common screwdriver. The fuse may then be
removed and replaced with a 1.0 ampere fuse
only.

To replace the cap of the fuse holder, rotate
the cap clockwise using a saewdriver. Do not over-
tighten the cap or the fuse holder may be dam-
aged.
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WARNING

@ Never atternpt to change the fuse with the
ac line cord installed.

@ Always install fuse of correct size and rating;
failure to de 3o may result in fire and/or per-
sonal injury.

The two serlal bus connectors (Iterms 8 and 9}
are used to connect the V1C-1541 to the computer
and other serial bus peripherals. Both connectors
are electrically identical. They are wired in parallel.

1.2 ANATOMY OFA
FLOPPY DISK

A floppy disk is illustrated in Fig, 1-5 and its
parts are enumerated in Table 1.2,

Table 1-2.  Anatomy of a Floppy Disk

ITEM FIGURE DESCRIFTION
10 1.58 Disk
1 1.58 Jacket
12 1-5a Index Cutout
13 1-58 Index Hole
14 1-54 Read/Write Sl
15 1-54 Write Protect Motch

The floppy disk consists of a Mylar disk (tem
10) Inside a jacket {ltem 11). The disk has a mag-
netic coating similar to the magnetic coating an

12

~

14 INSERT DISK
INTO §LOT
(SEE TEXT)

augio tape cassettes or videotape. The recording
and playback principles involved are identical to
those of magnetic tape. The shape of the disk is
more convenient than magnetic tape, because sach
piece of information passes the vicinity of the head
300 times per minute. This allows random access
of the information on the disk. Data is physically
stored in 1ings on the boltom surface of the disk.
These tings are called racks. There are 35 tracks
on each disk. Each {rack is further divided mnto
sectors, The inner tracks contain 17 sectors while
the outer tracks contain 21 sectors. Each sactor
contains sync, identification, track number, sector
number, and checksum information; collectively
called a header. Following the header are 254
bytes of data, a checksum, and, optionally, next
track and sector polnters; collectively called a block.
Track No. 18 is used for hous¢keeping purposes
{i.e., the directory and block availability map).

The jacket (ltem 11} has several cutouts in
it. The index cutout {ftem 12) and index hcle
{ltern 13) serve no purpose on the VIC-1541. Most
other disk drives use these holes to locate sector 1
by detecting when the index hale lines up with
the index cutout. This is not necessary on the
VIC-1541 since all the track and sector numbers
are written in the headers on the disk.

The read/write slot {ltem 14) allows the re-
cording head {(called the read/write head) to touch
the disk. A similar slot 1s cut on the cpposite side of
the floppy disk. The write protect notch {ltem 15} is
provided as a means of protecting the disk agatnst
accidental erasure or overwriting, If the write pro-
tect notch fs left uncovered, writing to the floppy
disk is permitted. If the write protect notch is cov-

12

Fig. 1-5. Typleal floppy disk.
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ered with opaque tape, writing is disabled. Note the
proper way to insert the disk {see Fig. 1-5A).

1.3 INSIDE THE VIC-1541

This section describes the insides of the
VIC-1541 and basic maintenance consisting of
disassembly, changing device numbers, and reas-
sembly.

1.3.1 Disassembly and

[dentification of Subassemblies
WARNING
Before pHng 1o di ble this disk

drive, remove the ac Iine cord and any serlal
bus cables. Failure to do so could result In dam-
age to the disk drive or personal, possibly fatal
Injury.

The subassemblies that make up the 1540,
1541, and 1542 may be seen in Figs. 1-6, 1-7, and
1-8, respectively. Table 1-3 identifies these sub-
assemblies and parts. Refer to the table and the
applicable illustration for the maodel you are disas-
sembling. Below is a procedure to dismantle the
disk drive completely. In practice, disassemble the
disk drive only as far as is necessary to accomplish
the maintenance you wish to perform.

To remove the top cover {ltern 16) from the
bottom cover (item 17), turn the disk drive upside
down and remove four screws (Item 18) using a
Phillips screwdriver. Then gently lift the disk drive
out of the top cover.

To remove the RFI shield ({tem 19), remove
two screws (ltem 20) and two lockwashers (ltern
21). (Note: In some units, the screws (ltems 20,
30, and 32) and lockwashers (ltems 21, 31, and
33) are all one plece.)

Lift the left-hand side of the RFI shield slightly
to allow the dimples on the right-hand side to clear
their mating holes. Before lifting the RFI shield clear
of the disk drive, check to see if the witing Is
threaded through the square hole on the right-hand
slide of the RFI shield; if so, disconnect the connee-
tor {ltern 22) and lift the RF] shield clear of the disk
drive.

Table 1-3. Subassemblles of the VIC-1541

ITEM FIGLRE DESCRIPTION
16 16 1-7, 18 Top Cover
17 14 1-7, 1-8 Bottom Caover
18 16 17, 18 Screws
19 1-6,1-7, 18 RFI1 Shield
-+ 1-6, 1.7, 1-8 Straws
21 1-6, 1.7, 1-8 Lockwashers
22 1-6, 1-7, 1-8 Cennector Hemale)
23 1-6,1-7. 18 Screws
24 1-6,17,18 Disk Controller PC Board
25 16,17, 18 Connector {femalg}, Data
26 1.6, 17, 1-8 Cemnectar (female}, AC
a7 16, 1.7, 1.8 Connector (lerals
23 16,17, 1.8 Connecioy (lemale)
29 16,17, 18 Conneclor (lemalet
3n 16.1-7. 18 Scraws
k3| 16.1-7. 18 Lockwashers
3z 16, 1.7, 1-B Seretwt
33 16, 1.7, 1-B Losckwashvars
M 1-6,1-7, 18 Frame
35 16,17, 18 Drrive Unilt
36 1-6,1-7, 18 Screwy

To remove the bottorn cover (termn 17}, dis-
connect the connector (tem 22), then remove six
screws (Itern 23). Lift the disk drive assembly out of
the bottom cover. To remove the disk contraller PC
board (term 24), disconnect flve connectors (ems
25 through 29) and remove flve screws (tem 30)
and five lockwashers (ltem 31} from the top of the
digk contraller PC board. Remowve two screws: {tem
32) and two Jockwashers {Ttem 33) from the right-
hand side of the frame (Item 34). Carefully lift the
disk controller PC board off of the frame.

To remove the drive unit ([tem 35), remove
two screws (ltem 36} from the right-hand side of
the frame, and two screws (ftem 36} from the left-
hand side of the frame. Carefully lift the drive unit
up and forward to clear mounting tabs on the
frame.

1.3.2 Changing Device Numbers

The device number is used to address a pe-
ripheral. Just as a piece of mail is sent to & specific
house identified by an address, data Is sent to a
specific peripheral Identifled by an address or de-
vice number. The VIC-1541 is factory configured
for device #8. If mare than one VIC-1541 is to be
connected to the serlal bus, the additional drive(s)
will require different device number(s).

Fig. 1-9 illustrates a system with twa
VIC-1541s on line at the same time. VIC-1541{A)}
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Fig. 1-6. Exploded view of Model 1540,
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Fig. 1-7. Exploded view of Model 1541,
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Fig, 1-8, Exploded view of Model 1542,
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is configured for device #8 and VIC-1541(B) is
configured for device #9. This configuration is
called “daisy chaining.” The data goes into a pe-
ripheral on one serial bus connector, then out the
other serial bus connector to the next peripheral,
and so on. The peripheral that is being addressed
acts upon the data. Peripherals that ate not ad-
dressed simply pass the date on to the next pe-
ripheral,

TY OR
WIG-1 4 TiA) VIC-154118) MONITOR]
QEVICE #8 DEYICE #3
OTHER SERIAL J | | I
BUS DEYIGES |
COMMODCRE 684

Fig. 1-9. Multiple disk drive configuration.

To illustrate the difference in commands re-
gquired for two or more disk drives, assume that
VIC-1541{A} and VIC-1541(B) each contain a
blank floppy disk that is to be formatted. To format
the floppy disk In drlve (A} the command shown in
Fig. 1-10 could be used.

OPEN 15, 8, 1%, "NO: EXAMPLE, 03" <AETURN:

LOGICAL FILE ¥
DEVICE ¥
CHANNEL #

Fig. 1-10. Formet command, dive A,

To format the floppy disk in drive (B, the
command shown in Fig. 1-11 could be used.

GQPEN 16,9, 15 “NO: EXAMPLE, 01" <RETURN:>

LOGICAL FILE # /

DEVICE #

CHANNEL #
Fig. 1-11. Farmat command, drive B.
Notice that the device number and the log-

ical file number change. The device number
in Fig. 1-11 changes to 9 in order to address

VIC-1541(B). The logical file number in this figure
has also changed because logical file #15 is already
openad and assigned to device #8 in Fig. 1-10_ [f
logical file #15 were closed between Figs. 1-10 and
1-11, then the command in Fig. 1-11 could have
used logical file 15 instead of logical file #16.

The VIC-1541 may be configured as either
device #8, #9, #10, or #11. At Jeast one VIC-1541
should be confiqured as device #8, because most
prepackaged software assumes that configuration.
Ta change the device number, proceed as follows:

1. Remove the top cover and the RF! shield from
the VIC-1541. {Refer to Section 1.3.1,
“Disassernbly and ldentification of
Subassembiies. ")

2. Locate the low-arder programming pad {ltem
37} and the high-order programming pad
{Item 38). These programming pads may be
located using Fig. 1-12 for the 1540, Fig. 1-13
for the 1541, and Fig. 1-14 for the 1542,

3. ltem 37 and/or ltem 38 may be cut to change
the device number, Use Table 1-4 to
determine which pads to cut for the device
number desived. {Jse a sharp knife and cut the
silver-colored conductor only enough to
break continuity. Use care to avoid cutting the
adjacent pathwork. (Note: If you wish to
repair a path cut previously, solder a short
bare wire between the pads, as shown in
Fig. 1-15.)

4. Reassemble the VIC-1541 as described in
Section 1.3.3.

TMM3IAAPL-3
! 2-ucé

a 38
Fig. 1.12. Location of programming pads, Model 1540,
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BARE
WIRE

Fig. 1-15. Repairing cut programming pads.

1.3.3 Reassembly

The following procedure tc reassemble the
VIC-1541 assumes that the disk drive is completely
disassembled down to the subassembly level. Reas-
semble as is necessary for the maintenance you

Tahble 1-4. Selecting Device Number

PROGRAMMING PADS
DEVICE NO. LOW ORDER HiIGH ORDER
(ITEM 37) {ITEM 38)
& Mot Cut Not Cul
a9 Cu Not Cul
10 Mot Cut Cut
11 Crat Cut

performed. Refer to Fig. 1-16 to reassemble the
1540, Fig. 1-17 to reassemble the 1541, and
Fig. 1-18 to reassemble the 1542. Refer to Table

1-& for definitions of item numbers.

Tahble 1-5. Reamsembly of the VIC-1541

ITEM FIGUHRE DESCRIFTION
16 1-16, 1-17, 1-18 Top Cover
17 1-16, 1-17, 1-18 Bottom Cover
13 1-16, 1.17, 1-18 Serews (3
12 1-16, 1-17, 1-18 RF1 Shield
20 1-16. 1-17, 1-18 Screws (2)
21 1-14, 1-17, 1-18 Lochunshers
22 1-16, 1-17, 1-18 Connector ifemale). LED
73 116, 1-17, 1-18 Screws {6)
24 1-16, 1-17, 1-18 Dk Controller PC Board
25 1-16, 1-17, 1-18 Connector (femala), Data
26 1-16, 117, 1-18 Connector {female], AC
27 1-16, 1-17, 1-18 Connector (female]
25 1-16, 1-17, 1-18 Connector (female)
29 1-16, 1.17, 1-18 Conmector {fernale)
30 1-16, 1-17, 1-18 Serews [5)
31 1-16, 1-17, 1.18 Lockwashers
a2 1-16, 1-17, 1-18 Screwa (2)
33 1-16, 1-17, 1-18 Lockwnshers
34 1-16, 1-17. 1-18 Frame
k] 1-16, 1-17, 1-18 Drrive Uil
36 1-16, 117, 1.18 Sorews
3 i-16, 1-17. 1-18 Cannector (malel, Daia
40 i-16, 1-17, 1-18 Connector (malel, AC
41 1-14, 1-17, 1-18 Connector (male)
42 1-16, 1-17, 1-18 Connector (make)
43 1-18, 1-17, 1.1B Connector (male)
44 1-16, 1-17, 1-18 Cenneciar (mata), LED

To mount the drive unit (ftem 35) to the frame
{Itern 34), slide the drive unit into the front of the
frame over the mounting tabs, When the drive is
pushed back to its seating position, slide the drive
unit down, guiding the mounting tabs into the re-
cessed areas on the sides of the drive. Use great
care to prevent damage to the fragile parts of the
drive unit, such as the drive belt or the metal head-
positioning band. Before securing the drive unlt, be
sure that no wires are pinched between the drive
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Fig. 1.16. Resssembly of Model 1540.
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Flg. 1-17. Reassambly of Made] 1541,
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Fig. 1-18. Reassembly of Model 1542.
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unit and the frame. Secure the drive unit using two
screws (Item 36) on the right-hand side of the drive
unit, and two screws {ltem 36) on the left-hand side
of the drive unit.

Ta install the disk controller PC board (ltem
24), proceed as follows: Drape the cable bearing
the connector {ltem 25} into rectangular slot “A" so
that the connector is outside of the frame. Drape
the wire bundle bearing the connector {ltem 25)
over the corner of the frame marked “B" so that the
connectar is cutside of the frame. Drape the re-
maining wires bearing three connectors (ltems 27,
28 and 29 inte the slot marked “C" so that the
connectors are outside of the frame.

Note: Be sure to follow the order described
here for securing the screws. To tighten in the
reverse order might damage the PC board. Ako,
de not overtighten the screws.

Position the PC board as shown in the appro-
priate figure; secure it with two screws (ltem 32)
and two lockwashers (ltem 33} threugh the holes in
the right-hand side of the frame. Be careful to
avoid pinching the wires between the frame (ltem
34) and the heat sink on the PC board. Secure the
PC board with flve screws (ltem 30} and five lock-
washers ([tern 31). Be careful to avoid pinching the
wires between the frame and the PC board.

Connect the five female connectors (lterns 25
through 29) to their mating male connectors (ltems
39 through 43, respectively). On Models 1540 and
1542, these connectors are oriented so that the
slotted side should face the center of the PC board.
On Model 1541 only, the slots of one connector
{ltem 29) face away from the PC board [see
Fig. 1-19).

Te install the bottom cover (ltem 17}, place
the frame ([tem 34} Into the bottom cover (liem
17); secure it with six screws (tem 23). Do not
overtighten the screws, or the holes in the bottom
cover may become stripped. Use care to ensure
that the wires are not pinched between the frame
and the bottom cover,

SLOTS

Fig. 1-19. Slotted side of connector.

To install the RFI shield (ltern 19}, first connect
the female connector (ltem 22) to Its mating male
conmector {Itern 44},

Note: On Model 1540, thread the connector
{ltem 22} through the square hole in the left-hand
side of the RF] shleld (ltem 19,

Pogsition the dimples in the RFI shield into their
mating holes on the right-hand side of the frame
{ltem 34); position the heles on the left-hand side
of the RFI shleld over the threaded holes in the
left-hand side of the frame, and secure with two
screws (ltem 20) and two lockwashers (ltem 21).
Take care that no wires are pinched between the
RFl shield and the frame.

To install the top cover {ltem 16}, positicn the
top cover over the disk drive and the bottom cover
{tem 17). Turn the disk drive and the top cover
upside down and secure with four screws (ltem
18}. Be careful to avoid pinching the wires between
the top cover and the bottom cover.






CHAPTER 2

Theory of Operation

n this chapter, we will look at the theory of
operation of the VIC-1541 on three different
levels. As with peeling successive layers from
an onion, each level of theory reveals more infor-
matian about the VIC-1541 than the level befare it.

2.1 OVERALL THEORY OF
OPERATION, ALL MODELS

We start our discussion with Section 2.1.1,
“Oversimplifled Theory of Operation.” This section
is the most accessible, but it is also the least de-
tailed. Section 2.1.2 “Simplified Theory of Opera-
tion,” contains more detailed theory. The third
level of theoty of operation is presented in Sections
2.2, 2.3, and 2.4. A fourth, and the most detalled,
level of theory of operation is presented in Chapter

7, “Advanced Theary of Operation.” This level is
based on the schematic of the VIC-1541.,

2.1.1 Owersimplified Theory
of Operation

The VIC-1541 can be thought of as having
three basic parts—the power supply, the disk con-
troller, and the drive unit. All three pans are re-
quired to write to or read from a floppy disk, Refer
to Fig. 2-1 for the following discussion.

The power supply converts the ac line voltage
into a usable, regulated, and filtered dc voltage that
ls used to power the dish controlier. The disk
controller decodes commands and performs other
data transfers over the serial bus. The disk control-
ler alsa operates the mechanical drive unit and
performs housekeeping, such as maintaining the

AC POWER -
une ™ supPLY l
DISK
CONTROLLER
SERIAL .
DATA PORT ™% »

DRIVE
UNIT -

FLOPPY
DISK

Y

Fig. 2-1. Oversimplified block disgram of the VIC-1541.
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floppy disk’s directory and block availability map
{BAM). The drive unit is predominantly a mechan-
fcal assembly that rofates the floppy disk and
performs the actual recording and reading of the
floppy disk. The drive unit is to a floppy disk as a
tape deck Is to a cassette tape.

2.1.2 Simplified Theory
of Operation

Refer to Fig. 2-2 for a block diagram illurni-
nating the following discussion. The power supply
consists of a section of rectifiers that convert the ac
Ine voltage to +9 volts dc and + 16 volts de. The
outputs of the rectifiers are applied to the voltage
regulators. The voltage regulators, in tumn, produce
output voltages of +5 volts and +12 volts. The
voltage regulatars also produce a switched output
of + 11 volis, which is turned off during power up
and power down operations in order to prevent
inadvertent writing on the disk.

The disk controller can be subdivided inte
eight functional circults—computer, timing, aptics,
track select, drive motor servo circuit, encoder/de-
coder, read, and write. The computer circuit man-
ages the rest of the disk drive, using a program in
firmware referred to as the disk operating system
{DCS). The DXOS program contains routines to
control the drive unit and the serial bus, as well as
routines to perform the housekeeping for the floppy
disk. The serial bus circuits contain line drivers, Line
receivers, and other logic that interfaces the com-
puter circuit with the serial bus. The serial bus cir-
cuits also generate the reset signal for the computer
cirguit.

The timing eircuit produces the microprocessor
clock and the encoder/decoder clock. The micro-
processor clock is a fixed 1-MHz square wave,
which is the time standard for the computer. The
encoder/decoder clock is & variable frequency
clock that determines the data transfer rate between
the disk controller and the drive unit. The fre-
quency of the encoder/decoder clock 1s selected by
the computer circuit.

The optics circuit drives the aceess/error LED
and a photoemitter in the drive unit. The photo-
emitter passes light through the write protect notch
in the floppy disk onto a photodetector. A signal
from the photodetector is applied to the optics cir-
cult in the disk controller. The optics circuit con-
verts this signal to a level that is compatible with the
computer cirouit.

The treck select cirevit decodes position infor-
mation from the computer elrcuit and buffers this
information before applying it to the four-phase
hzad positioning motor. Additionally, an output
from the track select circuit is applled to the drive
motor servo circuit, This digital signal is used to
tutn the drive motor on or off,

The drive motor servo circuit regulates the ro-
tational speed of the floppy disk. The drive motor
has a built-in tachometer which provides a feedback
signal to the drive motor servo circuit. The drive
motor servo circuit uses this signal to measure the
speed of the disk and, in turmn, adjusts the motor
current accordingly until the feedback indicates that
the disk is operating at the comect speed.

The encoder/decoder cireult is used for both
read and write operations. In the write mode, the
encoder/decoder converts an 8-bit_ byte from the
computer clrcult into a serlal stream of precisely
spaced transitions, The spacing between transitions
determines whether the bit is a “1" or a “0.” The
encoder/decoder only cares about the transition
spacing, not the direction of the transitions. In
the read mode, the encoder/decoder converts the
stream of transitions inte an 8-bit byte and applies
this byte to the computer. The parallel data which is
transferred to and from the computer cireult is fur-
ther enceded. The DOS must perform additional
encoding and decoding to generate or recover the
actual data being stored.

The transitions out of the encoder/decoder
are applied to the write circuit which provides the
necessary drive current for the recording process.
This current is applied to the read/write head in the
drive unit. [n tum, the read/write head records
these transitions an the floppy disk.

In the read mode, the read,/write head senses
the transitions on the surface of the floppy disk and
applies these transitions to the read circuit. The
read circuit amplifies these low-level currents to a
level suitable for the encoder/decoder circuit. The
cutput of the read circutt is applied to the encoder/
decoder cireuit and subsequently to the computer
circuit.

2.2 MECHANICAL THEORY,
MODELS 1540 AND 1541

This mechanical theory covers the thecry of
operation for the Alps drive unit which is used in
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Fig. 2-2, Simpliied block disgram of the VIC-1541.
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the 1540 and 1541. If you have a 1542, which s
equipped with a Newtronics drive unit, see Section
2.3, "Mechanical Theory, Model 1542,

2.2.1 Loading and Unloading

Refer to Table 2-1 and Fig. 2-3 for an illustra-
tion of the Alps drive unit. Every time a floppy disk
is inserted into the Alps drive unit, four things
happen:

The disk ejector is locked.
. Read/write pressure s applied.
Digk tension is set.

. The floppy disk is held firmly against the drive
hub.

oo b=

Fig. 2-3. Alps drive unit, loading and unloading.

Table 2-1. Alps Drive Unit, Loading and Unloading

ITEM FIGLIRE DESCRIFTION
3 23 Latch

45 23 Disk Ejector Arm
45 2.3 Ejectar Arm Piny
47 2.3 Idla: Hub Mount
48 2.3 Ditk Tenslon Pad
19 2.3 Unioading Actuator
50 2-3 Fresaure Pad Mount
51 2-3 Disk Ejector Trigger
52 2-3 Idler Hub
53 23 Drlve Hub

When a floppy disk is inserted into the drive
unit, the floppy disk will push back on the disk ejec-
for arm {ltem 45) until it reaches the ejector arm pin

{ltem 46}, which holds the disk ejector arm into the
focked position. After the disk is inserted, the oper-
ator presses down on the latch (ltem 3), which low-
ers the idler hub mount (ltem 47). As the idler hub
mount is lowered, several ather actions cecur. The
digk tension pad (Item 48) is moved intc place, set-
ting the disk tension. The unloading actuator {ltem
49) is lowered, allowing the pressure pad mount
{ltem 50) to be lowered onto the floppy disk, set-
ting the read/write head pressure. As the idler hub
mount nears its seated pesition, the disk sjector
trigger {Iltern 51) on the unloading actuater falls into
slot “A” of the disk ejector arm. When the idler hub
mount is fully seated, the laich {ltem 3} retains the
idler hub mount in its seated position. In this posi-
tion, the idler hub {ltem 52) sandwiches the media
between it and the drive hub (Item 53). The floppy
disk is then ready to be accessed.

To unload the floppy disk, the latch is pressed,
causing the idler hub mount ta pop up. As the idler
hub mount moves upward, the disk tension pad s
raised, remaving the disk tension. The unloading
actuater s also raised, lifting the pressure pad
mount and tripping the disk ejector arm. The ajec-
tor arm then moves up over the ejector arm pin
and snaps forward, kicking the floppy disk approxi-
mately 1 to 2 inches out the front of the drive unit.

2.2.2 Track Selection

Refer to Table 2-2 and Figs. 2-4 and 2-5
for illustration of the following discussion. The me-
chanical track selection systemn allows the inward/
outward position of the read/write head to be
selected. The read /write head mount (tem 54} can
move front to back on the head maount slide rails
{Item 55}. The read/write head mount is attached
to the track select band {Itern 56). The track select
band is secured to the stepping motor drive wheel
(ltem 57} and wrapped around the track position
idler pulley {ltem 58]. The tension of both the track
position idler pulley and of the track select band are
set by a spring {Item 5%}. The stepping motor (lem
60} rotates in 1.8° increments. The stepping motor
shaft is connected to the stepping motor drive
wheel; as the stepping motor shaft rotates, so does
the stepping motor drive wheel. As the drive wheel
rotates, the track select band also rotates, causing
the read/write head mount to move inward or out-
ward. Overrunning the outermost track is pre-
vented by the frack No. 1 stop (tem 61).
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Flg. 2-5. Alps drive unil, bottom view,

2.2,3 Drive System

Refer to Table 2-3 and Figs. 244 and 2-5 for
lllustration of the following discussion. The me-
chanical drive system rotates the drive hub (item
53) and, therefore, the floppy disk itself.

The drive motor/tachemeter {ltem 62) con-
tains a motor and a tachometer on a common
shaft, The tachometer section & used to generate
speed information for feedback purposes. The mo-
tor section drives the tachometer and the drive pul-
ley (tem 63}, which turns the flywheel (ltem 64)
via the drive belt (tem 65). The flywheel smooths
out the moten of the drive hub (ltem 53). The
fhywheel may also contain a timing disk for the pur-
pose of disk speed calibration. Disk speed is regu-
lated by the drive motor serve clreult (Item 56).

Table 2-3.  Alps Drive Unit. Drive System

TEM FIGURE DESCRIPTION
53 9 Dirive Hub
62 24 Crive: Motor/Tachometer
63 25 Drive Pulley
64 2.5 Flywheel
65 2.5 Drive Bah
66 25 Drive Mo Serve Circul

2.2.4 Write Protect System

Refer to Table 2-4 and Fig. 2-4 for illustration
of the following discussion. The write protect sys-
tem consists of an LED (ltem 57) and a photo-
transistor {Item 68). When a floppy disk s inserted
with the write protect nofch . uncovered, the LED
transmits light to the phototransistor, activating the
phototransistor. The phototransistor then Informs
the disk controller that weiting to the floppy disk is
permitted, If, however, the write protect notch is
covered, the light beam is interrupted and the disk
controfler will net permit writing to the floppy disk.

Table 2-4.  Alps Drive Unlt, Write Protect System

Table 2-2.  Abys Dirive Unit, Track Selection
ITEM FIGURE DESCRIFTION
TTEM FIGURE DESCRIFTION 57 23 LEL
&R 24 Phaotofransistor
54 2.4 Read /Write Head Moum
55 2.4 Head Mount Siide Rails
56 24 Track Select Band
57 24 Stepping Motor Drive Whel 2.3 MECHANICAL THEORY,
58 24 Track Position [dler Pulkey L 154
59 24 Spting- MODE 542 .
g? g: 3“3?';9 ’i“‘s‘:;p This mechanical theory covers the theory of
- Ta L+N N - N
operation for the Newtronics drive unit, which is
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used in the 1542, If you have a 1540 or a 1541,
which is equipped with an Alps drive unit, see Sec-
fion 2.2, “Mechanlcal Theory, Models 1540 and
1641

2.3.1 Loading and Unloading

Refer to Table 2-5 and Fig. 2-6 for illustration
of the following discussion. Every time a floppy disk
is inserted intc the Newironics drlve unit, three
things happen:

1. Read/write pressure is applied.
2. Disk tension is set.

3. The floppy disk is held firmly against the drive
hub.

Flg. 2-6. Newironics drive unlt, loading and unioading.

Takle 2-5. Newtronks Drive Unki, Loading and Unloading

TEM FIGURE DESCRIFTION
3 26 Latth

47 26 ldler Hub Mouni
48 25 Disk Tengion Pad
5 25 Pressure Pad Mount
B2 25 Idler Hub
53 26 Tirive Hub
64 2 Loading Actuatar

After you insert the disk, rotate the latch (ltem
3} clockwise, which causes the loading actuator

(ftem 69) to press down the idler hub mount (ltem
47). As the idler hub mount is depressed, the disk
tension pad (ltem 48} is moved into place, setting
the disk tension. Akoc, the pressure pad mount
{ltem 50) is lowered onto the floppy disk, setting
the read/write head pressure. Finally, the idler hub
(Itern 52) sandwiches the media between it and the
drive hub {ltem 53). The floppy disk is then ready
to be accessed.

To unload the disk, rotate the latch counter-
clockwise, causing the loading actuator to release
the idler hub mount. When the idler hub mount is
released, the disk tension is removed, the pressure
pad mount is lifted from the floppy disk, and the
idler hub releases the disk. The floppy disk may
then be removed.

2.3.2 Track Selection

Refer to Table 2-6 and Figs. 2-7 and 2-8 for
illustration of the followlng discussion. The me-
chanical track selection system allows the inward/
outward puosition of the read/write head to be se-
lected. The read/write head mount (Item 54) can
move front to back on the head mount slide rails
{ltem 55}. The tead/write head mount is attached
to the track select band (ltem 56). The track select
band is secured to the stepping motar drive wheel
(tem 57) and wrapped around the track position
idler pulley (tem 58}, The tenston of both the track
position idler pulley and of the track select band
are set by a spring {ltem 59). The stepping motor
{Ttemn 60) rotates In 1.8% increments. The stepping
mator shaft 15 connected to the stepping motor
drive wheel; as the stepping motor shaft rotates, so
does the drive wheel. As the drive wheel rotates,
the track select band alse rotates, causing the read/
write head mount t¢ move inward or outward,
Overrunning the outermast track 1s prevented by
the track No. 1 stop (ltem 61).

Table 2-6. Newironics Drive Unit, Track Selection

ITEM FIGURE DESCRIPTION
54 27 Read/Wtile Head Mount
55 2-7 Head Mount Slide Rails
56 27 Track Select Band
57 27 Sitepping Motar Crive Wheel
55 2-7 Teack Poslikor Idler Pullay
59 2-7 Spring .
[21] 2B Stepping Motor
61 2.7 Track No. 1 Stop
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Fig. 2-B. Newtranics drive unlt, hottom view.

2.3.3 Drive System

Refer to Table 2-7 and Figs. 2-7 and 2-8 for
llusiration of the following discusston. The me-
chanical drive systemn rtotates the drive hub (ltern
53) and, therefore, the floppy disk itself.

The drive motor/techometer {ltem 52} con-
tains a motor and a tachometer on a common
shaft. The tachometer section is used to generate
speed information for feedback purposes. The mo-
tor section drives the tachometer and the drive pul-
ley (ltem 63), which turns the fiywheel {ltem 64}
via the drive belt {em 65). The Aywheel smooths
out the mottan of the drve hub (ftern 53). The
flywheel may also contain 2 iming disk for the pur-
pose of disk speed calibration. Disk speed is regu-
lated by the drlve mator servo circuit (ftem 66} .

Table 2-7. Mewirenlcs Drive Unit, Drive System

ITEM FIGURE DESCRIFTION
53 27 Drive Hub
62 27 Drhve Motor/ Tachometer
63 28 Dvive Pulley
6 g Flywhael
65 2.8 Drive Belt
3 23 Drive Motor Serve Chcult

2.3.4 Write Protect System

Refer to Table 2-8 and Figs. 2-7 and 2-8 for
ilustration of the following discussion. The write
protect system consists of an LED (ltem 67) and a
phototransistor {ltem 68). When a floppy disk is
inserted with the write protect noteh uncovered, the
LED transmits light to the phototransistor, activat-
ing the phototransistor. The phototransistor then
informs the disk controller that writing to the floppy
disk is permitted. I, however, the write protect
notch s cavered, the light beam is interrupted and
the disk controller will not permit wiiting to the
floppy disk.

Table 2.8, Newtronlcs Drive Unit. Write Protect Systern

ITEM FIGURE DESCRIPTION
&7 2-8 LED
68 2.7 Phatotransitlor

2.4 ELECTRONIC THEQRY,
ALL MODELS

The following theory of cperation applies to all
models. The discussion is based on the use of a
detailed block diagram. For companent level the-
oty discussed on the basis of the schematic, see
Chapter 7, “Advanced Theory of Operafion.”
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2.4.1 Power Supply

Refer to Flg. 2-9 for ilhustration pertaining to
the following discussion. The power supply con-
verts the ac line voltage to regulated dc voltages of
+5 volts and +12 vohs. The power supply also
provides a switched supply which deives the read
and write circuits.

The ac line current enters the power switch at
the rear of the frame assembly. The output of the
power switch i5 applied to the fuse, which provides
overload protection, then to the transformer. The
transformer provides two lower ac voltages of 9
volts and 16 volis ac. The 9 volts ac from the trans-
former is applied to the -+5-volt rectifier, which
is a fullwave rectifier. The dc voltage out of the
+8-yolt rectifier s filtered by the +5-volt filter,
then applied ta the +5-volt requiator. The +5-volt
regulator regulates the voltage to +5 volts £0.25
volt.

The 16 volts ac from the transformer passes
through the +12-volt rectifter, +12-volt filter, and
=+ 12-volt vequlator, which operates similarly to the
+5-yolt leg of the power supply. Qutputs of both
the +5-volt and + 12-volt regulators are applied to
the reliability switch. The reliability switch filters the
+12-volt supply, and it turns this filtered supply on
or off depending on the status of the +5-volt line.
If the +5-volt kne is less than +4 volts dc, then the
output of the reliability switch (+Vgw) is turned off,
If the +5-volt line is greater than +4 volts, the out-
put of the rellability switch is turned on. Since the
cutput of the reltability switch drives the read and
write circuits, this feature prevents accidental writ-
Ing or erasure of daia at power-up, power-down
or, whenever the +5-volt logic supply is unreliable.

2.4.2 Computer Circuit
Refer to Fig. 2-10 for illustration pertaining to

the following discussion. The computer circuit con-
sists of a 6502 central processing unit (CPU), 2K

- s ——=—- -——-7
|
|
I

bytes of random-aceess memory (RAM), 16K bytes
of read-only memory (ROM), serlal bus interface,
disk controller versatile interface adapter [VIA),
write logic, and address decoder. The address de-
coder enables communications between the CPU
and the device or memary whose address appears
on the address bus. (See Table 2-9 for device ad-
dresses.] The 16K ROM contains the DOS firm-
ware, which is actually a llst of instructions that the
CPU executes in a logical order. The 2K of RAM is
used by the CPU to store temporary data such as
read or write data, commands, stack information,
and so on. The write logic places the RAM into the
write mode when instructed to do so by the CPLL

Table 2-9. Device Addresses

DEVICE ADDRESS (HEX}
RaM 0000 -O7FF
Serial Bus VA 1800 180F
Diek Cotiesbler VIA 1C00- 1C0F
ROM CO00-FFFF

The serial bus interface consists of line drivers,
line recelvers, a VIA, and other logic that is neces-
sary to interface the CPU with the serlal bus. The
serial bus Interface also generates the reset signal
for the CPU, The disk controller VIA interfaces the
CPU with the encoder/decoder, track select, op-
tics, and timing cireuits.

The computer clreult coordinates the activi-
ties of each of the individual circults within the
VIC-1541. QOther functions of the computer circuit
include decoding and responding te serial bus com-
mands, error reporting, and housekeeping of the
floppy disk directory and BAM.

2.4.3 Timing Circuit

Refer to Fig. 2-11 for llustration pertaining to
the following discussion. The timing circuit gener-
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Fig. 2-9. Block diagram of Ihe power supply.
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Fig. 2.10. Block diagram of tha computer circuit.

ates a 1-MHz clock for the CPU and a variable {1.0
MHz to 1.2307 MHz) clock for the encoder/de-
coder cireult. The heart of the timing clreuit is the
16-MHz oscillator. The 16-MHz square-wave out-
put of the 16-MHz ascillator is applied to the +16
frequency divider and the +n frequency divider.
The <16 frequency divider divides the 16-MHz
square wave by 16, yielding 1 MHz which is ap-
plied to the CPU., The =n frequency divider,
or programmable frequency divider, provides the
clock for the encoder/decoder circuit and may be
reset to allow the phase of the encoder/decoder
clock to be controlled. Floppy disks have fewer sec-
tors per track on the innermost track ftrack No. 35)
than on the outermost track (track No. 1). This
variation in number of sectors per track keeps the
bit density relatively constant throughout the writing
surface of the disk. Each disk is divided into four
zones, with each zone containing a unique number
of sectors per frack. The programmable divider has
four possible output freguencies, with each fre-
quency corresponding to one of the four zones on
the floppy disk. In order to malntain fairly even bit
densitles, the encoder/decoder must be clocked at
a faster rate when writing on the outer tracks than
when writing on the inner tracks. This is because
the outer surface of the disk is passing over the
head mote rapidly than the inner surface. Thus it is
the encoder/decoder clock which determines how
many sectors will fit on any given track.

The dividon factor of the programmable divid-
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Fig. 2-11. Block diagram of the timing circult.

er is controlled by the CLOCK SEL A and CLOCK
SEL B lines from the computer circuit's disk con-
troller V1A. Table 2-10 defines specific parameters
for each line. The BIT SYNC input is used to main-
tain the phase relationship between read data and
the encoder/decoder clack to within 62 nano-
secongs.

Table 2-10.  Timing Clrcuit Paramaters

ZONEL ZONEZ ZONE3 ZONE4

CLOCK SEL A 1 o 1 4]
CLOCK SEL B 1 1 o 1]
DHylsion Facter 13 14 15 16
Encoder/Decoder Clack

Frag. (M2} 1,237 1.1428 10666 1.00
Sectars per Track 21 20 18 17
Track Numbers 1-17 18-24  25-30  31-35
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2.4.4 Track Select Circuit

Refer to Fig. 2-12 for llustration pertalning to
the following discussion. The destred track is physi-
calty selected by positioning the read/write head
using the four-phase stepping motor, which rotates
1.8° per step. To mave the read/write head one
track, the stepping motor must rotate 3.6, or two
steps. [n order to step the read/write head inward,
each of the four ¢(N} lines must be energized in
ascending order {i.e., ¢1, 02, ¢3, $4, 91,42 . . .
ete.]. To step the read /write head outward, each of
the four ¢{N} lines must be energized in descending
order (Le., ¢4, ¢3, 92, ¢1, ¢4, $3 . . . etc.}. The
phase decoder of Fig. 2-12 is a two- to four-line
decader which decodes the binary phase number
from the computer circuit that is present on lines
PHASE SEL A and FHASE SEL B. The decocded
output is applied to the appropriate buffer (i.e., ¢1
buffer, ¢2 buffer, ¢3 buffer, or ¢4 buffer). The
2-bit binary numbers on the phase select lines are
incremented to step the head in and decremented
to step the head out,

regER OFFOm

PRABE BEL 4 — e
PHASE SEL 8 —— iy

STERMNG MOTON
Flg. 2-12. Block diagram of ihe track select clrcult.

Motice that the on/off signal from the com-
puter cireuit is inverted before being applied to the
active-low enable input of the phase decoder. To
enable the phase decoder and subsequently the
stepping mator, the on/off ine from the computer
circuit must be high. If this line is low, then the step-
ping motor s allowed to rotate freely. The output
of the inverter is applied to a buffer and, in tumn,
the ouiput of the buffer is applied to the drive
mator speed circult. Only one line from the com-

puter circuit controls the on or off status of both the
stepping motor and the drive motor. Both motors
are turned on or off at the same time; they may not
operate independently.

2.4.5 Drive Motor Servo Clrcuit,
Models 1540 and 1541

Refer to Fig. 2-13 for illustration pertaining to
the following discussion. The drive motor servo cir-
cuit for the Alps drive contrals the rotational speed
of the floppy disk. The off /on slgnal from the track
select circuit is applied to gate the motor driver in
the drive motor servo clreult. When this Ine s low,
the mator driver buffers the signal from the speed
controller and applies this buffered signal to the
drive motar/tachometer. When the offfon line is
high, the motor is turned off.

As the motor turns, so does the tachometer,
which is housed on the back of the motor case. The
tachometer behaves like an alternator, providing an
ac signal whose output frequency and voltage are
proportional to the rotational speed of the mator/
tachometer, The output of the tachometer is ap-
plied to the signal rectifier in the drive motor servo
circuit, The output of the signal rectifier is a full-
wave reclified signal that is applied to the speed
controller ¥C. This IC monitors the output of the
signal rectifier and adjusts the motor current as
needed to malntain proper disk rpm. Because
some floppy disks exhibit more drag than others,
this clrcuit ensures proper disk speed from one disk
to another.

2.4.6 Drive Motor Servo Circuit,
Model 1542

Refer to Fig. 2-14 for illustration pertaining to
the following discussion. The drive motor servo cir-
cuit for the Newironics drive unit regulates the rota-
tional speed of the floppy disk. The oft/on lne
from the track select circuit is applied to the gover-
nor IC. When this line is high, the governcr tumns
off the drive motor. When this line is low, the gov-
emor applies current to the drive motor/tacho-
meter via the motor driver.

Az the motor tums, so daes the tachometer,
which 1s housed on the back of the motor case. The
tachometer behaves llke an alternator, providing an
ac signal whose output frequency and voltage are
proportional to the rotational speed of the motor/
tachometer. The output of the tachometer is ap-
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Fig. 2-14, Block dlagmm of the drive motar servo circult,
Model 1542,

plied to the governor in the drive motor serve cir-
cuit. The govetnor monitors the signal from the
tachometer and adjusts the motor current as need-
ed to maintain proper disk rpm. Because some
floppy disks exhiblt more drag than others, this cir-
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cuit ensures proper disk speed from one disk to
another.

2.4.7 Read Clrcuit

Refer to Fig. 2-15 for illustration pertaining to
the following discussion. The read circuit senses
and screens data before it is applied to the en-
coder/decoder. The data on the surface of the
floppy disk is sensed by the read/write head and
applied to the first video amplifier via a diode
switch. The state of the diode switch is determined
by the write clrcuit. When the write circuit is dis-
abled, the diode switch gates data from the read/
write head to the first video amplifier. When the
write mode 15 enabled, the diede switch allows data
to pass from the write clrcutt to the read/write head
without affecting the read circuits. The data from
the read /wrlte head is approximately a scant 7 mil-
livolts, After amplification by the first video ampli-
fier, this signal is increased to 350 millivolts. The
350-millivelt signal out of the first video amplifier is
applied to the second video ampiifier, which has a
voltage gain of approximately 10. The 2 .5-volt dif-
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ferential signal out of the second video amplifier is
applied to a comparator, which converts the re-
celved data to a transistor-transistor logic (TTL) sig-
nal. This TTL sianal is applied to the valid pulse
detector. The valid pulse detector is disabled in the
write mode. The vaild pulse detector only passes
pulses that are at least 2.5 microseconds in dura-
tion. Any pulses less than 2.5 microseconds are
suppressed; this effectively rejects any noise above
400 kHz. The output of the valid pulse detector is
applied to the edge detector. In turn, the edge
detector produces a narrow pulse on low-to-high
and high-to-low wansitions of the received data.
These narrow pulses marking the transitions of the
data an the disk are applied both to the timing cir-
cuit as bit sync In order to synchronize the en-
coder/decoder clock with the transitions, and to
the encader/decoder as data for decoding.

2.4.8 Encoder/Decoder Circuit

Refer to Fig. 2-16 for illustration pertaining to
the following discussion. The encoder/decoder cir-
cult converts the serlal stream of transitions into
eight parallel bits of data for the computer circult
and vice versa. Flrst we will discuss the decoding
operation. Assume that the read/write line from
the computer circuit 15 high {read mode). The de-
coder converts the serial stream of fransitions into
a serial data stream as well as generating a shift
dlock. Each bit cell cut of the decoder is four en-
coder/decoder clock pulses long. If a transitlen {or
input pulse on the data line from the read circuit)
oceurs at the beginning of a bit cell, then that bit cell

15T ZND
VIDEG AMF  VIDED AMP  COMPARATOR
DIODE <
SWITCH R
HEADIWRITE
HEAD

is a leglc 1. If no transition {or input pulse on the
data line from the read circuit) occurs, then that bit
cell is a logic 0. Both the serial data and shift clock
out of the decoder are applied ta a 10-bit serlal-to-
parallel converter [or “shift register”}). Addilonally,
the shift clock is applied to the bit counter. When
enabled by the computer circuit, the bit counter sig-
nals the computer circuit that eight bits have been
shifted and the data In the serial-to-parallel con-
verter 15 ready to be transferred to the computer cir-
cuit. The first eight bits of the 10-bit serial-to-paral-
lel converter are gated by the §-bit buffer to port A
on the disk controtler V1A, All 10 bits out of the
10-bit serial-to-parallel converter are applied to the
sync detector. At least 10 “anes” in succession are
recognized as a block syne. The block sync resets
or, “synchronizes,” the bit counter and also informs
the computer that the start of 2 header or data
block has been detected. ’

This scheme has certain limitations to it. One
such limitation is that in order to reduce data band-
width, not more than two “zeros” may cccur in suc-
cession. As stated earlier, a zero is a bit cell with no
transition at the start of it. To read 256 consecutive
bytes of $00 would require 2048 bit cells in which
no data occurred. Another Emitation 1s the fact that
data such as #$FF followed by $C0 would be de-

- tected as a sync mark. Ta overcome these limita-
tions, group code recovery (GCR) is used. With
GCR, five bits of recorded data are required to
make one 4-bit nibble of nteiligence (see Takle 2.
11}. Using GCR coding, there will never be more
than two zeros in succession. Notice that $FF is

READ/WRITE
VALID
EDRGE [——3= DATA
PULSE —
DETECTOR DETECTOR [—¥m BT SYNC

Fig. 2-15. Block diagram of the read circuit.
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Fig. 2-16. Block diagram of the encoder/decoder circult.

written as 1010110101, and $CO0 is written as
0110101010; this does nat conflict with a sync
mark of 10 “ones” in succession. Encoding and
decoding GCR Is performed in the computer cir-
cult's RAM, not by the encoder/decoder. The en-
coder/decader performs the encoding and decod-
ing of the transitions to GCR-coded data, and vice
versa.

Table 2-11, GCR Coding

GCR

01010
01611
10013
10011
01134}
01111
10119
10111
01901
11001
11010
11011
01101
11101
11110
101

TMUAR PO IO SN ~O E
=

Now we will discuss the encoding operation.
For encading, the read/write line from the com-

puter circuit is low {write mode). With the read/
write line low, the read circuit is disabled, so there
are no pulses {or data) from the read circuit to the
decoder. However, the decoder does produce a
shift clock at one-fourth the encoder/decoder clock
rate.

Additionally, with the read/write line low,
both the sync detector and 8-bit buffer are disabled.
Crata to be wrilten is applied from port A of the disk
controller VIA to the B-bit parallel-to-serial con-
verter (shift register]. The shift clock is applied
to the 8-bit parallel-to-serial converter and the bit
counter, After eight sertal bits are shifted out of the
parallel-to-serial converter, the bit counter loads the
next eight parallel bits into the parallel-to-serial
converter using the 5/L lne. Additionally, the bit
counter informs the computer circuit to get the next
byte ready for the following cycle. Both the shift
clock and the serial data out of the serial-to-parallel
converter are applied to the encoder. The encoder
generates a transition when a seral “one” is coingi-
dent with a shift clock. No transition is generated
far a sertal “one.” The data from the encoder is
applied to the write circuit.

2.4.9 Write Circuit

Refer to Fig. 2-17 for illustration pertaining to
the following discussion. The write circuit supplies
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the read/wilte head with proper bias currents to
recard data onto the floppy disk. Assume that the
read/write line ts low (write mode). The read,/ write
line from the computer circuit and the write protect
signal from the photodetector in the drive unit are
applied to the write logic. [f the floppy disk is not
write protected and the read /write line is low, then
the write protect cutput to the computer eircuit will
indicate that writing to the floppy disk is permitted.
Additionally, the write logic will turn on the bias
switches which provide bias to the read/write head
and also biases the diode switch Into the wiite
mode via the read/write head.

The write logic also turns on the amp enable
switch. In turn, the amp enable switch supplies
power to the differential write amp. Data from the
encoder/decoder is applied to the differential write
amp, which generates the recording current. The
cutput of the differential write amp is applied to the
read/write head via the diode switch. These re-
cording currents magnetically polarize the ceating
on the surface of the floppy disk. This recording
process can be thought of as providing tiny mag-

WWHITE PROTECT

r WRITE PROTECT
WRITE BIAS
LOGT AWITCHES

ANMP
ENABLE
SwTeH

HEALWRITE

HIAS

HEAD DATA RiW

DEFERENTIAL READ/ WRITE
WRITE aMP HEAD

READ CGATA

DATA
Fig. 2.-17. Block diagram of the write ircuit.
nets on the surface of the disk; these tiny mag-

nets are later detected during the read or playback
process.



CHAPTER 3

Alignment

which apply to all models of the VIC-1541.

Section 3.1 introduces a utility program that
may be used to exercise the electromechanical
functions of the drive unit. This program may be
used for troubleshooting or for alignment setup.
Section 3.2 18 devoted to disk speed calibration.
Section 3.3 contains two read/write head align-
ment procedures. The first procedure Is a shop-
quality alignment using an oscilloscope and a cat’s
eye alignment disk. The second procedure is not a
shop-quality alignment, but, In a pinch, will get
your disk drive working with a minimum of test
equipment or it will enable you to recover data
from a floppy disk which has been wiitten during
an out-of-alignment conditton. Section 3.4 is the
procedure to adjust the track No. 1 stop.

This chapter contains alignment procedures

3.1 EXERCISING THE
DRIVE UNIT

The program shown in Fig. 3-1 is a utility
program that allows you to exercise the electrorne-
chanical functions of the disk drive. By user com-
mand, this program will step the head in, step the
head out, tum the drive motor on, turn the drive
motor off, and perform a bump {step out to track
No. 1 stop}. Store this program on cassette tape

29

and/ar disk. if your system has a cassetie tape,
stare the program on tape because your disk drive
may not be working when you need the program.
If you do not have a second disk drive or cassette
tape, you may have to reenter the program man-
ually in order to troubleshoot your disk drive.

A few things should be noted about this pro-
gram before attempting to enter It A cornmon
mistake made by the novice s to use the invalid
abbreviation ?# in lieu of PRINT#. This condi-
tion generates a syntax error that is not easy to
locate. The proper abbreviaton for PRINT# s P
< SHIFT> R. The instruction PRINT #15 is
abbreviated P < SHIFT> R15. Another source
of confusion is the graphics characters In lines 60
through 110 and line 8000. In line 60, the graphics
character after the first quote is obtained by press-
ing the fl function key. This graphics character
appears again in line 60 in the remark instruction.
The remark instruction need not be typed in; it 1s
there only for your benefit. Each of the lines that
have graphics characters alsc have a remark in-
struction that defines the graphics characters, In
line 60, the remark instruction indicates to press the
f1 key to get the graphics character. In line 70,
press {3 to get the graphics character; in line 80,
press f3; and in lne 90, press {7. To get the graph-
ics character in line 100, press {2 ({2 is < SHIFT>
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1), and to get the graphics character in line 110,
press {4 {fd is < SHIFT > 13).

Line 8000 has twa consecutive garaphics char-
acters. To get the first character, press CLR (CLR is
< SHIFT> CLR/HOME}. To get the next graph-
ics character, press the cursor down key.

Refer to Table 3-1 for a descrnption of the
exerciser commands. This program may be used
with formaited disks, alignment disks, or blank
disks. Because it does not need the headers, the
program will even work with no disk at all. The
exerciser program keeps a record of the track num-
ber by adding or subtracting one-half track for each
step-in or step-out command. It Is important to
note that if an adjustment is made or if the read/
write head is physically moved by some means
other than the stepping motor, the track displayed
on the screen may not agree with the actual head
position. To avoid any discrepancy, perform a
bump (2}, which will bring the read/write head
back to the track No. 1 stop and set the screen dis-
play to track Mo. 1. This program may be used for
aligning, cleaning, testing, and troubleshooting the
drive unit.

3.2 CALIBRATING
DISK RPM

The following procedure is used to calibrate
the floppy disk rpm on all moedels of the VIC-1541.

Tabkle 3-1,  Exerciser Commands

COMMAND FUNCTION KEY
Step In 1 sep (step up % track] 5
Step out 1 step {slep down Y track) K]
Turn drive motor on 15
Turn drive motor off 7
Perform bump [
Exit program 4

Before starting this step-by-step procedure, a few
words about an alignment reference. Models 1540
and 1541, equipped with an Alps drive, have a
timing disk adhered to the flywheel (see Fig. 3-2,
ltem 64). Under a fluorescent light, the timing
marks on the timing disk appear to stop when the
disk 15 rotating at the correct speed. A battery-oper-
ated fluorescent lamp will not work as a reference
because the lamp must be powered by the ac line.
If a fluorescent lamp is not available in your work
area, you may use your TV or monitar. To use
the TV/maonitor as a reference, change the screen
eolor to white using the following command:

POKE 53280,1:POKE 53281,1 <RETURN>
Then perform the adjustment in the light of the

TV or monitor screen. There are a substantial num-
ber of Mode!l 15425, equipped with a Newtronics

10 OFENES, 8, 15, "D+ i T=1 tH=0: Gl BP0  GOSUBSHHR .
15 BF"M-EY+CHR$ T HLHRS (20 +0HRF L2380 +CHR s +HLHRE L 250+ L" +CHRE$ ( § 300 YyCHRE (2430
1& CH="H~-E"PCHRECS I +CHRS (2 r+0HR T 2005 ) +CHRECH O +IHRECZE I+ L +CHE$ (1 3@ 1 +CHRE( 2432

46 BF="" 1 FORX=631T0E4G: POKEX, 93 REXTX
SA GETAS:IFA$=""THENS@

5 MTHEH 1 38 ¢ FEN" " =F |
OTHEN149: REH" BP=F3

THEMGOSUB L 56 GOTO4E : REN" IB*=F5
THEHGGSUESHEE : GOTO48 ' REM“K' =F

o]
Liad IF A%="N"THENGOSUB7&E0 | GOSUBSHBR tGOTO41 : REM 8" =F 2
118 IF As=" K THENGOSUB @00 : GOSIIEEDRAR: END tREH" K" =F 4

128 GGTO49

1538 PRINT#15, B¥:T=T+.5:N=1:G050ES5088: GOTO48

148 PRINT#15,C8: T=T—. 5 =1 GOSUESAH0 1 G0TO40

158 PRINT#15, "M-E"+(HR$( 1302+CHR$(249) :M=1 : GISUESHEA :RETLIRH
S0P PRINY#15. "M-E"+CHR$ (232 5 +CHRECZ43) (M=03; G5SUBEOBH: RETURH
7080 PRINT#15,: "M-W"+CHR$ (@) +CHRE (A HCHRS (1 ) +CHREC 1920 1 T=1
fala FORrRX=1TO48980  NEXTX : IFM=} THEHGOSUB 158 RETURN

7fo2@ IF M=BTHEMGOSUESEBE:RETILRN

8200 PRINT"BSTATUS:: " {FRINT"TRACK ":TiREM"IT'=CHIFT CLRAHOME
i IFM=BTHENFRINT"OFF " :RETURN

gaig PRIMYT"MOTOR
8028 PRINT"ON":RETURN

REAEY.

"M=CURSOR DONWN

Fig- 3-1. Exerciser program listing.
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drive, that do not have timing disks (see Fig. 3-3,
ltem 64). Two procedures will remedy this. One
option is to photocopy or trace Fig. 3-4, cut out the
copy, and adhere the illustration to the flywheel,
using rubber cement or two-sided tape only. Do not
allow either the adhesive or the tape to interfere
with the drive bek. The other option is to use a fre-
quency counter as a reference. To do this, connect
the frequency counter to pin 2 of the governor IC
{see Fig. 3-3, Item 70}. The disk is rotating at its
proper speed when the frequency counter displays
367 Hz.

B0 Hz THING MARRS

50 Hz TIMING MARKS

™

Fig. 3-2. Disk speed adjusiment, Models 1540 and 1541,

To calibrate disk speed, perform the following

procedure:

1.

2.

Remove all cables from the VIC-1541,
especially the ac line cord.

Remove the top and bottom covers and the
RFI1 shield in accordance with Section 1.3.1.

. Prop the disk drive on its left-hand side as

shown in Fig. 3-2. The left-hand edge may be
propped up with a book or magazine.

. Prepare the reference as described earlier in

the text.

. Connect the serial bus cable between the disk

drive and the Commuodore 64/VIC 20.

. Connect the ac line cord between the disk

drive and an ac outlet.

frame components. High ac voltage potentlals

WARNING

Use extreme care to avoid contact with

are present during ihis procedure. These volt-
ages may cause fatal injury.

10.

. Turn on the disk drive, the monitor, and any

other peripherals.

. Tum on the computer.
. If you are using a VIC 20, enter the following

command:
OPEN 15,8,15, "U:*':CLOSE 15 <RETURN>

Load, or enter and then run the exerciser
program of Section 3.1, Execute the drive
motor on command by pressing function key
5. Alternatively, the drive motor may be
turned on with the following cormmand:

OPEN 15,8,15:PRINT#15, "M-E" +CHR$(130)
+CHR% (249 <RETURN>

Note: If a computer is not available to issue

this command, the drive motor can be turned on by
shorting pin 3 to pin 1 on P5.

11.

12.

13.
. ¥ further alignment needs to be performed,

Adjust VR1 {ltem 71, see Fig. 3-2 for Models
1544} and 1541 or Fig. 3-3 for Model 1542}
until the timing marks stop or the frequency
counter displays 367 Hz, whichever reference
is applicable,

Turn off the disk drive, computer, and all
peripherals,

Remave all cables from the VIC-1541.

proceed with Section 3.3. If not, reassemble
in accordance with Section 1.3.3.
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Fig. 3-3. Disk speed adjusimant, Model 1542
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Flg. 3-4, Tining disk (actual size).

3.3 READ/WRITE HEAD
ALIGNMENT

We now discuss two read/write head align-
ment procedures. The first (Section 3.3.1) is a
step-by-step procedure, shop-quality alignment and
is preferred over the second procedure, which is an
emergency or makeshift alignment {Section 3.3.2}.

The shop-quality alignment requires a dual-
trace oscilloscope and an alignment reference digk
{Dysan Analog Alignment Diskette 224/2A). If this
e2quipment is not available, follow the second align-
ment procedure using a voltmeter, video detector
isee Appendix B), and a formatted disk you know
to be in proper alignment. This procedure is also
useful for recovering data from a diskette that was
recorded on a disk drive that was out of alignment.

The VIC-1541 disk drive frequently goes out
of alignment because of the track select mecha-
nism. The steppling motor drive wheel {Fig. 3-3,
Iktern 57} is aluminum and s press-fit onto a stain-
less steel shaft. As the VIC-1541 heats up, the
aluminum pulley expands faster than the shaft,
causing the pulley to lcosen slightly. When the pul-
ley is loose and hits the track No. 1 stop (Item 61),
it slips on the shaft. The result is a misalioned read/
write head. At first glance, the track No. 1 stop ap-
pears to have moved because the gap between the
pulley and stop increases, but this is seldom the
case. Out of aver 80 malfunctioning VIC-1541 disk
drives 1 have repalred, fewer than 10 were due to
problems other than the pulley slipping on the
shaft.

3.3.1 Shop-Quality Alignment

This procedure requires a dual-trace oscille-
scape, Dysan Analog Alignment Diskette 224/2A
ot equivalent, and a Phillips screwdriver.

1. Remove all cables from the VIC-1541,
espacially the ac line cord.

2. Disassemble the VIC-1541 in accordance with
Section 1.3.1.

3. Conmnect five female connectors (Items 25
through 29) to their mating connectors {ltems
35 through 43, respectively). (See Fig. 3-5 for
the 1540, Fig. 3-6 for the 1541, and Fig. 3-7
for the 1542.) See Section 1.3.3 for proper
connector orientation. Place these
subassemblies in such a fashion as to allow
access to the botiom of the drive unit while
not allowing the PC board components to
contact any metal parts.

4. Connect the seral bus cable between the serial
bus connector [Item 8} and the Commodore
64,/VIC 20.

5. Connect the ac line cord between the ac line
cord connector [Item &) and an ac outlet,

WARNING

Use extreme care to avoid contact with
frame compenents. High ac voltage potentials
are present during this procedure. These volt-
ages may cause fatal injury.

6. Connect channel A of the dual-trace
oscllloscope to pin 7 of the second video amp,
and connect channel B to pin 8 of the second
videc amp. {See Fig. 3-8 for Model 1540 or
Fig. 3-9 for Models 1541 and 1542.) Connect
channel A at 73 and channel B at 74. Invert
channel B and place the scope inta A + B
made. Set the vertical sensitivity te 2V/em
and sweep time to 20 ms,

7. Turn on the disk drive, any peripherals, and
the oscilloscope.

8. Turn on the Commodore 64/VIC 20.

9, Load, or enter and then run the exerciser
program of Section 3.1.

10. Insert the alignment disk {Dysan Analog
Alignment Diskette 224 /24 or equivalent)
into the drive unit.

11. Depress function key f1 as many times as

necessary until the display indicates track
No. 17.
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Fig. 3-5. Algnment setup, Model 1540.



Allgnment 35

Fig. 3-6. Alignment setup, Model 1541,
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Fig. 3-7. Alignment setup, Modet 1542,
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Fig. 3-B. Location of second video amplifier output pins,

Model 1540

Fig. 3-9. Location of second video amplifier output pins,

12.

13.

Mcodels 1541 and 1542,

Loosen but do not remove the two screws that
secure the stepping motor (ltem 72}, (See

Fig. 3-10 for Models 1540 and 1541 or

Fig. 3-11 for Model 1542.)

Rotate the stepping moter housing while
observing the oscilloscope display (see

Fig. 3-12}. The correct setting for the stepping
motor produces lobes of equal amplitudes. At
the very least, the lobes must be within 90%
of each other. Tighten the two screws which
secure the stepping motor housing.

N

Fig. 3-11. Head alignment, Model 1542,

14, Depress function key {1 as many times as

necessary until the screen displays track No.
34. Then depress function key £3 until the
sereen displays track No. 17. Verify that the
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Fig. 3-12. Cal's eye patiern.

lobes on the oscilloscope display are within
90% of each other.

15. Perform a bump by depressing function key {2
{«< SHIFT > {1). Then depress function key {1
until the screen displays track Ne. 17. Verify
that the lobes on the oscilloscope display are
within 90% of each other.

16, Exit the program by depressing function key {4
(<SHIFT > {3).

17. Adjust track Ne. 1 stop by performing the
procedure in Section 3.4, “Track No. 1 Stop
Adjustment,” starting with step 1.

3.3.2 Emergency or Makeshiit
Alignment

The procedure described here allows you to
align the read/write head using only a volimeter,
video detector (see Appendix B), Phillips screw-
driver, and a formatted floppy disk. Before you use
this procedure, 1t is important to understand both its
advantages and its imitations.

One important advantage that this alignment
has over the shop-quality alignment is that a dual-
trace oscilloscope is not needed; a voltmeter and
the video detector are used instead. This procedure
can be performed at locations where test equip-
ment and an alignment disk may not be available.
Another advantage of this procedure is that the disk
drive may be aligned to any formatted floppy disk.
This means that you can temporarily align your
drive to a floppy disk that has been recorded out of
alignment In order to recover date from it. In this
case, true alignment should be restored after recow-
ery and backup of data.

The disadvantage of this method is the align-
ment reference selected. This procedure will yield
an alignmernt as accurate as the disk chosen to act
as the alilgnment disk or alianment reference. [f the

disk you choose is off, the alignment will be too.
While most factory prerecorded disks are amazingly
accurate, some can be off significantly. It is best to
use a disk that has never been written to since the
factory recording. Even if the disk you choose Is off
slightly, it will stili allow you to “fix” a disk drive that
is not working because of misalignment.

1. Remove all cables from the VIC-1541,
especially the ac line cord.

2. Disassemble the VIC-1541 In accordance with
Section 1.3.1.

3. Connect five female connectors (ltems 25
through 29} to their mating male connectors
{ltems 39 through 43, respectively). {See
Fig. 3-5 for the 1540, Fig. 3-6 for the 1541,
and Fig. 3-7 for the 1542.) See Section 1.3.3
for proper connector orjentation. Place these
subassernblies in such a fashion as to allow
access to the battom of the drive unit while
not allowing the PC beard components te
contact any metal parts.

4. Connect the serial bus cable between the serial
bus connector (ltem 8) and the Commodore
64/\VIC 20.

5. Connect the ac line cord between the ac line
cord connector (ltem 6} and an ac outlet.

WARNING

Use extreme care to aveld contact with
frame components. High ac voltage potentials
are present during this procedure. These vol-
ages may cause fatal injury.

6. Connect the video detector {see Appendix B)
to the second video amp. (See Fig. 3-13 for
the 1540 or Fig. 3-14 for the 1541 and 1542.)
Connect the black lead to pin 7 (ltem 73) and
the red lead ta pin 8 {ltem 74). Connect the
other end of the video detector to the
wolmeter.

7. Tun on the disk drive, any peripherals, and
the voltmeter.

B. Turn on the Commodore 64/VIC 20,

9. Load, or enter and then run the exerciser
program of Section 3.1.
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Fig. 3-13. Location of second video amplifier output pins,
Made] 1540,

Fig. 3-14. Loeation of second vider amplifler cutput pins,
Modek 1541 and 1542,

10. Insert the formatted disk that is to be used as a
reference.

11. Depress function key {1 as many times as
necessary until the display indicates track
No. b.

12. Loosen but do not remove the two screws that
secure the stepping motor {ltern 72). {See
Fig. 3-15 for Models 1540 and 1541 or
Fig. 3-16 for Model 1542.)

13. Slowly rotate the stepping motor
counterclockwise {as viewed from the bottom,
ar drive belt, side of the drive unit) while

L~

N

Figg. 3-16. Head allonment, Model 1542,

chserving the veoltmeter. You will notice that
the voltage increases, peaks, then decreases.
The correct setting for the stepping motor is at
the peak. Tighten the two scraws that secure
the stepping motor housing.
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Depress function key {2 {< SHIFT > f1) to
bring the head to track No. 1 stop.

Depress function key f1 once and the screen
should display track No. 1.5. Inspect track
No. 1 stop. If the stepping motor diive pulley
is not touching the track No. 1 stop, omit
steps 16 through 18 and proceed directly to
step 19,

Depress function key {1 as many times as
necessary until the screen displays track

No. 16,

Loosen but do not remove the two screws that
secure the stepping motor {ltem 72),

Slowly rotate the stepping motor clockwise
while observing the valtmeter. The voltmeter
display will decrease, then Increase, peak,
then decrease again. The correct setting for
the stepping mator is at the peak. This must
riot be the same peak you observed in step
13. Tighten the two screws that secure the
stepping motor housing.

Depress functon key f2 (< SHIFT = 1) to
bring the read/write head to track No. 1 stop.
Note the voltmeter display at track No. 1, then
depress function key {1 once and verify that
the voltmeter display at track No. 1.5 15 no
greater than 30% of that noted for track

MNo. 1.

Repeat the step 20 check for tracks 2 through
35.

Depress function key {2 {< SHIFT = 1) to
bring the read,/write head back to track No. 1.
Adjust the track No. 1 stop by perferrning the
procedure in Section 3.4, “Track No. 1 Stop
Adjustment,” starting with step 4,

3.4 TRACK NO, 1 STOP
ADJUSTMENT

Never perform this procedure without first per-

forming one of the procedures from Section 3.3.

The following procedure does nat include setup
information. Setup Is performed in procedure 3.3.1
or 3.3.2. The above procedures also indicate which
step to begin with below.

1. Loosen the track No. 1 stop screwl(s}

(Fig. 3-17, Itern 75). Loosen the track No. 1
stop so that it moves frezly under the screw(s).

O

‘\m
75

MODELS 1540 & 1541

MCDEL 1542

Flg. 3-17. Track No. 1 stop adjustment.

2. Verify that the oscilloscope displays the
125-Hz waveform shown In Fig. 3-18. This
waveform is at track No. 1. )f this waveform is
not present, depress function key 1 or £3 as
necessary until the oscllloscope displays the
125-Hz waveform,

3. Omit steps 4 through 6 and proceed directly
to step 7.

4. Depress function key 4 to exit the exerciser
program.

5. Loosen the irack No. 1 stop screwls)

{Fig. 3-17, Item 75). Loosen the track No. 1
stop so that it moves freely under the screwf(s;.

&. Enter the following command to seek track
No. 1:

APPROX

Fig. 3-18. Track No. 1 pattern,
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OPEN 15,8,15,"1":0PEN 8,B,8,"#":PRINTH1S,
"= 0:1;1

. Slide a 0.006-inch feeler gauge into the gap

{Fig.3-17, Item 76}, gently push track No. 1
stop against the feeler gauge, and tighten the
screw(s).

. Verify the gap by sliding the feeler gauge into

the gap. The feeler gauge should not bind,
nor be locse.

12
13.

. Turn off the Commadore 64/VIC 20.
10.
11.

Tum off the disk drive and peripherals.

Disconnect all test equipment from the
VIC-1541.

Disconnect all cables from the VIC-1541.

Reassernble the WIC-1541 in accordance with
Sectlon 1.3.3.






CHAFPTER 4

Preventive Maintenance

day do's and don'ts for prolonging the Lfe
and integrity of the VIC-1541 disk drive and
5%-inch floppy disks. Also included is information
pertaining o cleaning the head and removing dust.

This chapter provides Instructions for day-to-

4.1 EXTENDING THE LIFE
OF THE VIC-1541

The VIC-1541 disk drive does not require a lot
of attention in order to keep it running, Other than
requiring some consideration of heat butldup and
contaminants, the VIC-1541 needs no special care.

The VIC-1541 typically heats up after approxi-
mately 30 minutes of operation. The 1540 gets
hotter than the 1541 or 1542, There are a number
of VIC-1541 add-on products which employ a fan
to asslst in cooling the VIC-1541. These fans are
effective in cooling the disk drive, but be advised of
thelr potential adverse side effects. If a fan is used,
the case of the VIC-1541 must be either pressur-
ized or depressurized. If the case is pressurized {fan
in intake mode}, the heat is blown out across the
floppy disk, thereby heating the floppy disk. If the
case is depressurized (fan in exhaust mode}, then
dust and/or other contaminants are drawn in
across the floppy disk. This dust can degrade the

performance of the VIC-1541, and # might cause
permanent damage.

The VIC-1541 is cooled by passive atrflow
over its internal parts. The internal parts trans-
fer their heat to the air inside the case of the
VIC-1541. The hot air, In turn, rises out of the top
vents. The hot alr is replaced by cold alr enteting
into the case through the lower cooling vents. The
airflow through the VIC-1541 is subtle and should
not be impeded.

To prevent overheating of your VIC-1541 disk
drive, follow these precautions:

1. Do not stack VIC-1541s because the heat
rsing up out of the lower VIC-1541 will flow
up inte the upper VIC-1541. This will add to
the heat generated by the upper VIC-1541,
and the upper VIC-1541 may have a
tendency to overheat. Additionally, the upper
VIC-1541 obstruets the cooling vents on the
lower VIC-1541,

2. Do neot place anything on the cooling vents of
the VIC-1541. Obstructing the cooling vents
restticts airflow through the case of the
VIC-1541, coniributing to cverheating.

3. Allow three inches between the VIC-1541 and
any other objects. This practce allows air to
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Hlow more freely into the bottom cooling vents
of the VIC-1541.

4. When practical, do not operate the VIC-1541
in an enviranment above 259C (78°F).

5. Turn off the VIC-1541 when the Commodore
64 or VIC 20 is not in use.

The VIC-1541 must alsa be kept free of con-
taminants. Dust and dirt can cause overheating
and unnecessary wear. Contaminents on the read/
write head or on the floppy disk can cause perma-
nent head damage or scratch the {loppy disk. If the
floppy disk gets scratched, then data may be lost.
The oxide coating at the edges of the scratch can be
chipped off by the read/write head and cause
oxide deposits on the read /write head.

Dust in the drive unit can cause wear of mow-
ing parts. Also, dust en electronic parts can pro-
mote overheating by insulating the components
and inhibiting their ability to dissipate heat.

Once every 12 months, you should remove
dust from the inside of the VIC-1541. To do this,
disassemble the VIC-1541 using the instructions in
Section 1.3.1, “Disassembly and [deniification of
Subassemblies.” Use a soft brush to brush the dust
from the internal parts. If you have compressed air
avallable, use no more than 15 psi of pressure to
blow the dust off.

Chserve the following precautions when re-
moving dust from the VIC-1541:

1. Do not bend component leads. Bending a
component lead weakens it and causes it to
become more buttle. If bent a few times in the
same place, the lead will break.

2. Be careful when handling the drive unit. The
drive unit is vulnerable when removed from
the protection of the VIC-1541's case. Be
especially careful to avold wrinkling the thin
metal track select band.

3. Do not touch the read /write head. Oll from
your finger gets on the head and collects dirt,

4. Do not use strong solvents; if a solvent is
necessary, Use denatured alcchol.

Inspect the drive belt on the drive unit {for signs
of wear, Also, inspect all the disk drive’s internal
subassemblies for slans of corresian. If corrosion is
present, use denatured alcohol to clean off the cor-
rosion. Also clean the read/write head following

the instructions in Section 4.3, “Cleaning the
Read/Write Head.” Reassemble the VIC-1541
according to the instructions in Sectlon 1.3.3,
“Reassembly.”

4.2 EXTENDING THE LIFE
OF THE FLOPPY DISK

Use speclal care when handling floppy disks in
order to prevent loss of data or ever: damage to the
read/write head. When a floppy disk that has dust
or dirt on it is Inserted into the VIC-1541, the con-
taminants cen be deposited on the read/write
head. Once these deposits are on the read/write
head they can scratch any floppy disk inserted into
the drive, even a clean one. Occasionally nspect
your disks for dirt, scratches, or warp, Don't forget
the bottom surface of the disk. This is the side on
which the data is written,

Follow these guidelines for prolonging the life
of a floppy disk:

1. Always keep the floppy disk in its paper
envelope whenever it s not in the disk drive.
The envelope offers protection for the
exposed areas of the media and alse helps
keep the disk clean.

2. Store disks in the vertical position. If disks are
stacked horizontally the disk media can
sometimes stick Inside the jacket. When stored
vertically, dirt may fall off the disk.

3. Do not store floppy disks in direct sunlight.
Direct sunlight can warp the disk end crack the
oxide coating.

4. Do not install a defective disk into the disk
drive. This can cause head problems which
promote premature disk failure.

5. Do not place disks near transformers, mators,
monltors, or other sources of strong magnetlc
fields. Magnetic fields can alter or erase data
on the disk.

6. Do not fold or bend floppy disks.

7. Don't touch the exposed surface of the disk.
Fingerprints collect dirt which contaminates
the read/write head.

8. Do not put disks through security X-ray
machines. [nstead, have the disks checked
by hand.
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9. When labeling floppy disks, always write on
the label before applying it to the disk. Do not
write on the disk jacket because pencils and
pens indent the disk surface, thereby
degrading disk performance.

4.3 CLEANING THE
READ/WRITE HEAD

It is important to keep the read/write head
clean because deposlts on the head can cause disk
damage and read/write errors. There are two
methods you may use to remove deposits from the
read /write head. One method requires a cleaning
disk {see Section 4.3.1). The second method is to
disassermble the disk drive and clean the read/write
head with a lint-free cloth and sclvent (see Section
4.3.2}. Each method has its advantages and disad-
vantages.

The advantage of using a cleaning disk is that
it is easy to use. On a cleaning disk, the media is
replaced by a cloth or chamois disk wet with sol-
vent, Insert this disk In the disk drive and rotate for
approximately 30 seconds. The rotating disk rubs
against the head and removes the depaosits. The
disadvantage of this method is that the cleaning
disk can pick up abrasive deposits from the head,
which then pass over the read/write head approxi-
mately 300 times a minute. These deposits could
have an adverse effect on the read/write head.

The above effect does not occur i you disas-
semble the disk drive and clean the head manually.
Additionally, this method allows you to see if all the
deposits have been removed or If more cleaning is
needed. Unfortunately, manually cleaning the head
involves a lot more work than using a cleaning disk.

A combination of these methods is best. Typl-
cally, a cleaning disk should be used every month
with a thorough manual head cleaning performed
every six months. If your disk drive gets very heavy
use, clean the head more often. Perform the man-
ual cleaning if the deposits on the head are causing
scratching or data loss problems. A cleaning disk
should only be used for perlodic cleaning. If a dirty
head is causing problems, use the manual head
cleaning method.

4.3.1 Using Head Cleaning Disks

To clean the read/write head with a cleaning
disk, follow this procedura:

1. Connect the VIC-1541 to the Commodore 64

or VIC 20 serial bus.

2. Connect the ac line cord between its

connector and an ac outlet.

3. Tutn on the VIC-1541.

4, Turn on the Commodore 64 or VIC 20.

5. Load ot enter the utility program of Fig. 3-1

into the Commodare 64 ar VIC 20.

6. Prepare the cleaning disk in agcordance with

the manufacturet’s Instructions.

7. Insert the ckeaning disk into the disk drlve.

. Run the utility program you entered in step 5.

9. Depress function key {5 to start rotating
the disk.

10. Repeatedly depress function key {1 at the
approximate rate of two keystrokes per
second. This keeps moving the read/write
head to a fresh surface of the cleaning disk,
reducing the chance of abrasion from dirt
already removed from the disk.

11. After approximately 30 seconds, stop the
cleaning disk by depressing function key 7.

12. Remoave the cleaning disk.

13. Exit the utility program by depressing function
key f4 { < SHIFT > {3).

14. Allow plenty of time for solvents to evaporate

before inserting a floppy disk into the
VIC-1541.

]

4.3.2 Manual Head Cleaning

Ta clean the read/write head manually you
will need the following materials: lint-free cloth or
piece of foam rubber, cleaning solvent such as
denatured akohol or trichloroethylene, a Phillips
screwdriver. Proceed as follows:

1. Remove the ac line cord from the VIC-1541.

2. Follow the Instructlons in Section 1.3.1 to
remove the top cover, RFI shield, and disk
controller PC board from the disk drive.

3. To access the read/write head, gently lift
up the pressure pad mount as lllustrated in
Fig. 4-1.

4. Wet the lint-free cloth or foam rubber with
solvent. )

5. Gently rub the read /write head and pressure
pad untll depasits are ne longer visible.
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6. Allow all of the solvent to evaporate before
proceeding.
7. Release the pressure pad mount.

8. HReasgemble the VIC-1541 using the
instructions in Section 1.3.3, “Reassembly.”

Fig. 4-1. Accessing the read/write head.



CHAPTER 5

Basic Troubleshooting

and Repair

ures of the VIC-1541 on a symptomatic

basis. This means we will start troubleshoot-
ing by identifying a specific problem. Then we will
look for malfunctions which can cause those spe-
cific problems. Some malfunctions can be as ob-
vious as bumed parts, a shorted conductor, or
broken wires. Other malfunctions are invisible to
the naked eye, such as a faulty integrated circuit
{IC) or a bad transistor. [n any event, you roust first
identify the problem in order to restore the disk
drive to operation. Troubleshooting is this process
of finding the problem.

T his chapter covers mast of the commeon fall-

5.1 INTRODUCTION TO
TROUBLESHOOTING

When troubleshoating, there are some rela-
tively safe assumptions that you can make. These
assumptions are proven to be fact in approximate-
ly 95% of the malfunctions that occur in the
WVIC-1541. These assumptions are:

1. Assume only one problem exists. An example
of this is the symptom of the drive motor and
the stepping moter not turning. If you assume
only one problemn exists, then you know it

47

must be a crcuit of commen use by both. You
also know that it is not the drive motor and
the stepping motor. It is not Lkely that both
maotors would fail at the same time, The only
exceptions to this assumption are in the case
of physical damage, such as could be caused
by dropping the VIC-1541 or of lightning
striking the power lines. In both cases, many
internal parts could be permanently damaged.

2. When there is a choice between an active or
passive part causing a problem, assume the
active part is bad. Active paris are ICs,
transistors, and diodes. Passive parts are
capacitors, resistors, and inductors, With
today's “low current” technology, passive
parts are under no strain and very seldom fail,
However, as in finding two independent
malfunctions, it is still possible for these parts
to fail.

Before troubleshocting, it is important te ab-
serve the malfunction carefully. Become familiar
with the problem in as much detail as you can. If
necessary, write down some data to compare with
later, such as error numbers, track, and sector on
which a malfunction occurs, commands that do net
work, and 50 on.

While troubleshooting, always observe the disk
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drive’s reaction duting a test and after any repair
action is attempted. Compare these observations
with the data that you recorded eartier. If the disk
drive exhibits any change in behavior, it could be
an important clue to finding the bad part.

Troubleshooting can be a long and tedious
process. The purpose s to find the bad parts. In this
quest it is sometimes easy to ovedook the good
parts. If the part is good, then this is not the part we
are looking for. lf you cannot find the bad part,
then look for the good parts. Usually when a per-
son froubleshoots a plece of electronic equipment,
he or she starts out with two mental lists of parts.
One st comptises “parts that could be bad.” The
other list comprises “parts that are good.” Unless
given a clue by the nature of the malfunctions,
most troubleshocting starts with all the parts in the
“parts that could be bad” list. Gradually, the trou-
bleshooter finds circuits that work or determines
that parts are good. These parts in the circult are
moved from the “parts that could be bad” list and
placed on the “parts that are good” list, When the
“parts that could be bad” list has one part left on it,
that Is the bad part. Usually, when the “parts that
could be bad"” list gets down to a few items, the bad
part is obvious. Even If you have not yet found the
bad part, as long as you are identifying good parts,
you are making progress.

Except for read/write head alignment, our
troubleshooting In Chapter 5 will narrow the prob-
lem down to a group of parts without the use of test
equipment. This chapter assumes that you know
how to solder, identify parts, and replace parts. If
this is a new experience for you and yeu would like
more information concerning these skills, read the
following book:

Elecironic Protatype Construction, by Stephen
D. Kasten. Howard W. Sams & Co., 1983.
{Cat. No. 21895}

The troubleshooting instructions in Section
5.3, “Basi¢c Troubleshooting Flowchart,” will either
correct the malfunction or narrow down the list of
“parts that might be bad.” In addition to a parts list,
Section 5.3 gives you several options on how to
find the bad part. One of the options given is te fol-
low specified instructlons in Chapter 6, “Advanced
Troublesheoting and Repalr.” Although Section
5.3 directs you to a specific section in Chapter 6,
please read Section 6.1, “Introduction to Ad-

vanced Troubleshooting,” before proceeding with
the flowchart in Section 6.2.

5.2 IDENTIFYING A
PROBLEM

This troubleshooting procedure can be used to
locate and repair most common VIC-1541 mal
functions. For rare problems that require in-depth
testing, see Chapter 6, “Advanced Troubleshcating
and Repair.”

Before you start the troubleshooting process,
perform the following troubleshooting sgtup proce-
dure:

1. Turn off VIC-1541 and Commadore 64 or
VIC 20.

2. Remove ac line cord from the VIC-1541.

3. Remove any serlal bus cables from the
VIC-1541.

4. Remove top cover and RFI shield following
the ingtructions in Section 1.3,1,

5. Connect the serial bus cable(s), which were
removed in step 3, back to thelr respective
receptacles.

6. Install ac ine cord between its connector and
an ac outlet.,

Atfter this setup has been performed, follow the
flowchart In Section 5.3 to localize or isclate a
problem. If the problem s not isolated, the flow-
chart will localize the matfunction to a particular cir-
cuit or group of circuits, The VIC-1541 may be
repalred by replacing these parts. It may not be
necessary to replace all of these parts. If you
replace only cne part at a time, then check to see if
the problem is solved after each replacement; you
might get lucky and replace the bad part on the first
attempt. Of course there is always the possibility of
replacing the bad part on the very last attempt. In
any event, you are no worse off than replacing all
the parts in question.

It is eastest to replace socketed ICs first. If you
have spare ICs (6502, 6522, 6116, eic.), now is
the time to make good use of them. If you know
that these spares are in working order, you can
substitute each of the spares for their socketed
counterparts. Check to see if the maifunction still
exists. If the problem has gone away, the last IC

PR
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vyou changed was the faulty one. If you wish to
troubleshcot the problem further, see the applicable
section in Chapter 6. The flowchart in Section 5.3
indicates the specific section to see. Each group of
circuits is identified in a table and/or a figure speci-
fied in the flowchart. Tables have three columns
labeled 1540, 1541, and 1542; the parts in gues-
tion are listed under the applicable column for the
moadel you are troubleshooting. Figures specified in

the flowchart ate three-part figures. Part A is for the
1540, part B is for the 1541, and part C is for the
1542. Faulty FC board parts are indicated on these
figures. Use the part of the figure which is applica-
ble to the model you are troubleshooting. Before
atternpling troubleshooting, inspect the read/write
head for deposits and clean the head if necessary.
See Section 4.3, “Cleaning the Read/Write
Head.”
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5.3 BASIC TROUBLESHOOTING
FLOWCHART

Placa VIC-1541 powar switch Table 5-1. Faulty Green LED
10 an whila obaprving the

rad and grean LEDa.
FAULTY PART IS ONE OF THE FOLLOWING:
1540 1541 1542
Crean LED Green LED Creen LED
Resistor, R45 Resistor, R55 Restor, RSS
Conneclor, PB Connectar. P4 Connector, P4
Conneclor, J8 Connector, J4 Connectar, J4§

Sma Table 51, Faulty
Graen LED. Also see
Sectlon 6.2.1, Faulty

Graen LED.

Table 5-2. Checking a Fuse

NO
Tutn off VIC-1541.

Remave 3¢ lina aord.

Ramove and inapect fuse, L
F1. See Tabla 52, Chacking Good Fuse Bad Fuse
aFuse Resistance = <20 Resistance = Infinity

See Table 5-3 and Fig. 5.1,
Faulty Power Supply. &lso
spa Saction 62.3, Fauity

Power Supply. 5-3. Faulty Pawer Supply
FAULTY PART 15 ONE Of THE FOLLOWING:
FRaplpce luse, F1, with
1.0 A fuse. 1540 1541 1542
Connecter, J3 Cannector, J% Connector, J3
Swhch, $1 Switch, 51 Switch, 51
Fuse Holder, XF1 Fuse Holder, ¥XF1 Fuse Holder, XF1
Transtormer, T1 Transt T1 Transh . T1
o 1581 h Connector, J1 Connector, J1 Cannector, J1
aca VIC- 1541 powar gwilc Bridge, CR3 Bridge, CH3 Bridge, CR3
:::r:}r:::.ng:fmng the red Dlode, CR4 Drexle, CR4 Diede, CR4
Capacitor, O Capacitor. 4 Capacitor, Cd
Copacitor, 52 Capaciter, £16 Capacttar, C16
Requl Ul Regulater, [I1 Regulatar, L1
Froblam can ba almost Cao [ 4] Connectar, P1 ectar, P1
anywhare In the VIC1541, prectar, mectar Connectar

Sea Chaptet 6, Section
828, Blown Fusag.
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P HEALRPER i il HR

{A) 1544,

(B} 1541,

Fig. 5-1. Faulty power supply.
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iCH 1542,

Fig. 5-1. Fauly power supply {cont.).

1A} 1540,

Fig. 5-2. Faulty red LED.
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Fig. 5-2.

18y 1541,

i) 1542,

Faulty red LED {cont.).
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5.3 BASIC TROUBLESHOOTING
FLOWCHART {cont.)

o From Page S0

Soe Table 5-4 and Fig, 52,
Faulty red LED. Alsg
gaction B.2.2, Fauly Red
LED,

See Teble 55 and Fig. 53,
Faully Compular Cirgult,
Als0 sea Sectlon 8.2.8,
Feulty Compuler Clrcult.

Toes rad

LED kanp

faaning
7

NO

Aun program |Isted In Tabie
54, Communteallana Test.

Load "Parformange Tegt® program lrom
¥IC.-Damo Diak which 15 aupplled with
the drlva. This program i3 also listed
in the appendla of the user's manual
alao supplied with the disk drive.

o To Fage 57

Table 5-4, Faulty Red LED

FALLTY PART IS ONE OF THE FOLLOWING:
1540 1541 1542

IC, UF2 I, U1 IC. UD1
I, UCD4 IC, UCc2 1, U2
Resator, R36 Resistor R4S Relstor R45
Red LED Red LED Red LED
Connectar, Pé Cormector, PG Connector, P6
Connector, J& Connector, 16 Connector, J&
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A} 1540,

{B) 1541,

Fig. 5-3. Faulty computer circuit.
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{C) 1542,

Fig. 5-3. Faulty computer circuit {cont.}.

Table 5-5. Faulty Computer Clrcuit

THE PROBLEM I IN ONE OF THE FOLLOWING: THE PROBLEM [S IN ONE OF THE FOLLOWING:
1540 1541 1542 1544 1541 1542

MPU, UCDS5 MPU, UC4 MPU, UC4 Resiptor, R22 Resisior, R1 Resturer, R1
VIA, UABL VA, L3 WVia, UC3 Resistor, 23 Inductor, L1 Inductor, L1
Via, DCDd VIA, 1MC2 Wia, UC2 Resistor, H31 Inductor, L2 Inductor, £ 2
ROM. UABS ROM, UB4 ROM, UB4 Resistor, R32 Induetor, L3 Inductor, 1.3
ROM, [JAB4 ROM, UB3 ROM, UB3 Resistor, B33 Inductor, L13 Inducter, E13
RaM, UB3 RAM, UB2 RAM, UBZ Resistor, B34 Induztor, 114 Inductor, £14
RaM, UA3 T, UCT I, UCH Resistor, B35 Inductor, L15 Inducter, 115
RAM, LUB2 1, UCs IC, LC? Resistor, R43 Inductor, L16 Inducter, L16
RAM, UA2 1C, UCE IC, UCs Resistor, RS8 Capaciter, C48 Capacitor, C46
IC. UB3 1C, UAL IC, VAl Inductor, L1 Capaclter, C10 Capectior, 10
IC. 1JB6 1, UBL IC, UB1 Inducior, L2 Capaclior, C11 Cupacttor, C11
IC, UB? ¢, UD3 IC, Ub3 Inducior, L3 Capacltar, C12 Capactior, €12
1C. LKC1 1C, UD5 IC, UD5 Indurtor, L12 Capacltor, C13 Capacttor, C13
1. LD Oacillator, Y1 Oaclllator, Y1 Induciar, L13
IC, G2 Resstor, RS Regstor, RS Inductor, L14
IC, UCE Resistor, R6 Resistor, BE Inducter, L15
IC, U7 Resizior, RV Resistor, R7 Capaciias, C56
Crystal, Y1 Restmor, RS Reststor, RE Capacttar, C%
Reskator, R1 Restgtor, R9 Resistor, R Capactor, Ci0
Reswicr, R2 Resigtor, R10 * Rasister, R10 Capacior, C61
Resigior, R3 Reglsior, R25 Resigior, R25 Capacttor, C63
Resisior, R21 Resistor, R26 Resistor, R26 Capacttor, C11
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5.3 BASIC TROUBLESHOOTING
L FLOWCHART (cont.}

o From Page 54

Sea Tabla 54 and Flg. 58,
ResdMinite Problem. Alsc ses
Sectlon 8.2.3, Faulty ReedWrlte
Circull,

Run performance tas!
program.

Digk drlve i3 serviceabis,
no problam exlets.

Perfonm pracedurs in Sacllon
3.2, Calibrating Disk RPM.

Was

catipration

sugoasslul
?

See TEble 57 and Fig. 5-4, Drive
Maotor Problem, Aleo see Secllon
g.2.4, Faulty Drive Molor.

TEE

Load o anter utilily program
listed In Seclion 3.1, Exarcising
the Drive Unil

¥
I_LIN" the utllity program, I
v

Repeatedly depress function key H
whils obsarving raadivrlip hapd.
Head should move Woward the
drive hub.

Spe Table 5-8 and Fig. 55,
Btepplng Motor Problem. Alac
san Saclion B.2.5, Faulty Stepping
Maolor.
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{A) 1520,

{B) 1542,

Fig. 54. Drive motor probiem.
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{C) 1542

Fig. 5-4. Drive mator problem {cont.).

Table 5-6. Commurnications Test

TYPE THE FOLEOWING ONTO THE SCREEN:

You Type Thig 1 OPEN1S,B,15: INPUT#IS, A A%, B, C:PA;AS Bt <RETURN KET>
RUN <HETURN KET>
Corract Resubis, Tast Passas  D0DOKDO
READY
Note: l comp is with the tolowing
Test Frils DEVICE NOT PRESEMT ERROR IN LINE 1
READY .

Check for proper davies nurnber. I the VIC-1541 15 not devica No. B, then changs the “8" In line 110 9. 10, or
11, as applicable. Then “ALUN" the mrogram again. If device numbsrs ava comect, then the VIC-1541 computer
cirenhs ave at fauk. K the devica number & unknown, see Section 1.3.2, “Changing Device Numbers,”

Test Falln

Mo responae, curker does not return,
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Table 5-7, Drive Motor Problem

Table 5-8. Stepping Motor Problem

THE PROBLEM 1S IN ONE OF THE FOLLOWING:

THE PROBLEM 15 IN ONE OF THE FOLLOWING:

1340 1541 1542 1540 1341 1542
Vi, LCD4 VA, LIC2 Via, UCz Via, UCpa Via, UCz VIA, UC2
IC, UF2 IC,UCl IC, UC1 IC, UF2 1€, UC1 1C, WS
IC, UGd IC, U I, U1 IC, UG Ic, UD1 I, LDt
Driva Motar, B1 Drive Motor, B1 Divive Motor, B1 IC, UE2 - -

Drive Motor Serve Drive Moter Servo Drive Motar Serve Trangistor, Od Transistor, QB Transistor, 38
Clreuht Cireult Cirruit Trangstor, Q% Transistar, Q% Trmsistor, Q9
C F5 C Connactor, P5 Transistor, G& Tranvistor, Q10 Transistor, Q10
Resistar, R37 Rexister, R31 Resistor, R31 Transistar, Q7 Transistor, Q11 Tranaistor, Q11

Drrive Unit Moving Drrive Unit Moving Drrive Unit Moving Diode, CR13 Dinde, CRE Digde, CRE
Parts Parts Party Dicde, CR14 Diode, CHS Diode, CR9
G J5 C J5 Connector, J5 Dicde, CR15 Diode, CR10 Diode, CR1D
Dhede, CR1A Diode, CR11 Diode, CR11
Retistor, R39 Resisior, R47 Resinor, R47
Resistor, R40 Resistor, R48 Reswior, R48
Resistor, R41 Retisior, R49 Resgior, R49
Resistor, R42 Reslator, RS0 Resistar, RED
Connector, P7 Connector, P7 Connectar, PT
Connector, J7 Connector, J7 Connector, J7

{A) 1540,

Fig. 5-5. Stepping motor problem.
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fB) 1541,

fC} 1542.

Fig. 5-5. Stepping motor problem {cont.}.
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5.3 BASIC TROUBLESHOOTING

FLOWCHART (cont.)
? From Page 57

Parlorm procedurg In Section
3.3.1, Shop Quallty allgnmant, ar
Saction 3.0.2, Emergency of
Makashl it Algnmend.

was
HO

Auccaasiyl
?

YES

Paritam procedure In Section
3.4, Track No, 1 Stap
Adjustmsnt.

Lowd and run * Parlotmance
Tegt" program Irom VIC-Dema
Driak.

Y

Sea Table 58 and Fig. 5.8,
Readwriie Problem. Alsc
son Section €.2.F, Faulty
Resdfirits Circuit,

YIG-1541 is gerviceabis, ng
problam wxisia.
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{A) 1540,

81 1541.

Flg. 5-6. Read/write problem.
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Fig. 5-6. Read,/write problem {cant ).

Table 5-9. Read/Write Problem

THE PROBLEM [S [N ONE OF THE FOLLOWING:

THE PROBLEM IS [N ONE OF THE FOLLOWING:

1544 1541 1542 1540 1541 1542
via, UCTH Via, UC2 wiA, LUC2 Transistor, 9 Diode, CR18 Dlade, CR18
I, UEF IC, VE& IC. UEG Translster, Q10 Restrior, R17 Resisior, R11
I¢, UES I, UC1 1, Trangister, Q11 Reslgior, R12 Resislor, R12
Ic, UFs I, Ub2 I, D2 Dicde, CR6 Reslstor, R14 Resistor, R14
IC, UE2 IC, UF3 IC. UF3 Dhode, CR7 Resistor, R16 Retistor, R16
1C, UF3 K. UFd 1C, UF4 Dhode, CRB Fesister, R17 Resistor, R17
ic.ucl1 IC, UE4 iC, UE4 Diode, CRS Registor. R18 Registor, 18
Ic, Ub2 I, UDs 1C, VD3 Diode, CR1{ Resistor, R19 Resistar, R1%
Ic, uc2 IC, UD4 IC, UD4 Diode, CR11 Resistor, R20 Reasistor, R20
IC, UC3 1€, UAL IC. UAL Dode, CR12 Resistor, RZ1 Reslstor, R21
Ic, uD3 Teanzlstor, G3 Transistor, Q3 Clode, CR18 Resatar, R22 Reglgior, RZ2
I, UE4 Transistor, Q4 Transisior, Q4 Regigior, RB Restster, R23 Reslstor, R23
IC, UFS Teansistor, Q5 Trangistor, Q5 Reslstor, RS Resistor, R24 Resistor, R24
1, UGz Tranwsicr, Q6 Transistor, 06 Resistor, R10 Resistor, R27 Resistrr, RZ7
1c, UG4 Transistor, Q7 Transistor, QFF Resistor, R11 Rowistor, R28 Rutistor, R28
. UF6 [Hode, CRE Diode, CRE Resintor, R12 Reslstor, H29 Reslstor, R29
12, UH? Diode, CR12 Diode, CR12 Resistor, K13 Reslstor, R30 Resivtor, R3O
IC, UH5 Diade, CR13 Dhade, CR13 Resiror, R14 Resistor, H32 Registor, A32
IC, UH4 DHode, CR14 Diode, CR14 Resister, R15 Resistor, R33 Resistor, B33
IC, UGS Inede, CR15 Dicde, CR1S Restten, R16 Resistor, R34 Resistor, R34
Transistor, 3 DHode, CR16 Diade, CR1G Healster, R17 Resistar, R35 Resistor, R35
Transistor, DB Dicde, CR17 Dlode, CR17 Resistor, H18 Ressiar, R36 Resislar, R36
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Table 5-9. Read/Write Problem fcont.)

THE FROBLEM 15 IN ONE OF THE FOLLOWING: THE PROBLEM IS5 [N ONE OF THE FOLLOWING:
1544 1541 1542 1540 154 1542

Reslstor, R15 Restsior, R37 Reslstar, R37 Capachtar, C23 Capaclior, C43 Capaciior, C43
Reslgtar, R20 Resisior, R3B Resistor, R38 Capacitor, C24 Capacitor, C44 Capacitor, C44
Raslstor, R24 Rasislar, R3% Resistor, R39 Capacitor, C26 Capacitor, CA48 Capaciter, C48
Resistor, R26 Resislar, R4D Restster, RA0 Capacitor, CZ7 Inductor, L4 Inducior, L4
Resistor, R26 Resislar, R41 Rasister, R41 Capacitor, CZB Tnductar, LS Inducior, LE
Reslstor, RZ7 Resislor, R4E Rasistor, R42 Capacttor, T49 Inducton, L& Inductor, L&
Ruslstor, RES Resimor, R43 Resktor. R43 Capachor, T50 Inductor, L7 Inductor, L7
Haaslstor, R2% Resistor, R51 Regigtor, R&1 Capachor, C53 nductor, L9 Inducior, LY
Reslstor, R Rewvsror, RS2 Regigtor, REZ Indugter, L4 Inducter, L1¢ Inducrey, LEQ
Resistor, R7 Resistor, R53 Resistor, R53 Inductor, L5 Inductor, 111 Tnductor, 111
Reslgtor, R47 Resistor, RB1 Resistor, RS54 Inductor, Ls [nductor, L12 Inducter, 112
Resistor, R48 Capacitor, C28 Capacttor, C2B Inductor, LS Connector, PB Connector, PB
Resistor, H49 Capacior, C31 Capacitor, C31 Inductor, L9 Connector, JB Connector, J8
Reswtor, HS0 Capacttor, C32 Capackor, C32 Inducter, 110 Read Write Head  Read/Write Head
FReakstor, RS1 Capaciter, 33 Capacitor, C3% Inductes, L11 .
Regtor, RE2 Capadtor, C34 Capacitor, 34 Inducter, L16
Resister, R53 Capacitor, C37 Capaciter, C37 Connecter, B2
Reststor, RS54 Capacir, T8 Capecitor, C38 Connactet, J2
Capaciter. C13 Capector, C41 Capachor, C41 ReadWrile Head
Capacltor. C15 Capacitor, C42 Capacitor, £42







CHAPTER 6

Advanced

Troubleshooting

and Repair

ing instructions for your VIC-1541. i you

have not attempted to troubleshcot your
VIC-1541 using Chapter 5, “Basic Troubleshooting
and Repair,” please do so as that is prerequisite to
this chapter. Most common malfunctions, such as
misalignment, are comected by Chapter 5. How-
ever, if the malfunction is caused by a faulty com-
ponent, this chapter may be used to lsolate it.

This chapter contalns advanced froubleshoot-

6.1 INTRODUCTION TO
ADVANCED
TROUBLESHOOTING

After troubleshooting the problem down to a
group of parts using Chapter 5, use this chapter to
isolate the problem. First, consult the applicable
flowchart in Section 6.2. Ta use those flowcharts,
you will need to know how to use a multimeter
and, depending on the nature of the problem, you
might also need to use an oscilioscope. If you are
not famlliar with the use of those pleces of test
equipment, read the applicable books listed here:

Analog Instrumentation Fundamentals, by
Vincent F. Leonard, Jr. Howard W. Sams &
Co., 1981.{Cat. No. 21835)

67

Know Your Oscilloscope, 4th Ed., by Robert
G. Middleton, Howard W. Sams & Co., 1980,
{Cat. No. 21742) -

Troubleshooting With the Oscilloscope, dth
Ed., by Robert G. Middleton. Howard 'W.
Sams & Co., 1980, (Cat. No. 21738}

Ancther option for those with technical experi-
ence is to read Chapter 7, “Advanced Theory of
Operation,” then consuit Appendix A, “Technical
Data.” Chapter 7 and Appendix A contain enough
data ta enable an experienced technician to analyze
and trace the problem to a specific part. The follow-
ing instructions are applicable to the flowcharts in
Section 6.2.

When measuring voltage, the flowcharts will
usually specify two points to measure between.
Some examples of this are, "Measure voltage be-
tween pins 1 and 3 of P5” and “Measure voltage
across R3." In the first example, you would place
one of the volmeter test leads on pin 1 and the
ather on pin 3. In the second example, you would
place one of the valimeter leads on one of the leads
of R3 and place the other volimeter lead on the
remaining lead of R3. In some cases, the flowcharts
may only give ane point to measure. An example
of this is “Measure voltage at pin 2 of UC2." In this
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case, the measurement is taken between pin 2 of
integrated cireuit UC2 and the circult ground. It is
important to know that the frame of the VIC-1541
is not circuit ground. Circuit ground may be found
on pin 1 of connector P5.

Once you are given a test point or compo-
nent to measure across, you may locate this com-
ponent by referring to Appendix A, Section A 4,
“VIC-1541 Parts Layouts.” Section A.1 has an In-
dex to help vou locate the illustration pertaining to
the subassembly you are troubleshooting. If you are
not famillar with the pin numbeting scheme of inte-
grated clrcults, consult Appendix D).

The flowcharts may list more than one set of
test points. An example of this is, “Measure voltage
across; B3 for Model 1540, or R4 for Models 1541

6.2.1 Faulty Green LED

and 1542 Be sure to use the information which
applies to the particular model that you are trouble-
shooting. If only one set of test points i3 listed with-
out mention of a model number, that test point
applies to all models.

6.2 ADVANCED
TROUBLESHOOTING
FLOWCHARTS

This section contains advanced froubleshoot-
ing flowcharts which are essentially a continuation
of the flowchart in Section 5.3. Read Seetlons 5.2
and 6.1 prior to performing the flowcharts which
follow.

Conlinued from flowsher
in Sectlon %3,

l

Using mullimater, measure woltage
between plng 1 & 2 ol; P8 for
Model Y540, or P4 1ar Modals

t541 & 1542,

Tuter ofl VIG-1541.

Dincanngct; J8 trom PE far
Model 1348, or 14 fram P4
for Models 1541 & 1542,

v

Fault g In gresn LED or
asaocinted wirng,

Detween plna t & 2 ol PR Jor Modal
15A0, o of Pd for Models 1541 8
1542,

Using Mullimates, fwasure resistanca

¥YES

Fiult lles In; 45 for Modwl 1540,
or ASE fof Modela 1541 & 1542,
Alae chack sasoclated PG board
raca% 10F Gracka o shorts,

4
!
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6.2.2

Faulty Red LED

Continged from
Hlawchart in Sechion 5.3.

Entar following cammand
into G

Ualng multimsier, masaura
voltage at pin 13 of; UCD4 for
Model 154D, of UG2 far Modsls
1541 & 1542,

Uslng multimater, measure
voltage al; pin 10 of UF2 for
Modal 1540, or pin 12 of UD1 for
Models 1541 & 1542,

Using mullimeter, maasura
voltage et pin & af PO,

o
YIC 20; DPEN 6,88, "¢

I8
rad
LEd
on
7

YES

Faull liea In computar circuil.
Sma Saction .25, Fauly Com-
puter Clrouir.

Feult tles in; UF2 for Mocel 1540,
or UDH for Mooels 1541 & 1542,
Alao chack associated PG board
pathwork,

Faull ligk in PC baard
pathwork,




70 C1541 TROUBLESHOOTING & REPAIR GUIDE

6.2.2 Faulty Red LED (cont.}

? From Page 8%

Uring multimegter, mepsure
voltage at pin B of P

Fault Hea in red LED ar
Angotlaled wirng.

Faylt ligg in, R34 for Mode|
1540, or R4S for Modala
1541 & 1542,
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6.2.3 Faulty Power Supply

Continued fram flowchart in
Sectiona 5.3,

acrogs; GBS for Model 1540, or G5
Ior Models 1541 & 1542,

Using mulllmeler, measurs voltage

NO

ATEV ES5Y
7

YES

Using multimeter, measure
voltage across C2,

)
vollage

WG] TaFage T4

HO

HEY R125Y
7

Using mullimater, magsura
voiage across: G14 lor
Meoal 1340, or G35 for
Modtals 1541 & 1542,

»{F) To Page 73

Using multimelar, meaaure
voltage across CRS,

Ta Page 72

Gheck PG board pathwork
which distribules power.

Powar aupply Ia nol feulty.




72 (1541 TROUBLESHOOTING & REPAIR GUIDE

6.2.3 Faulty Power Supply (cont.)

G From Paga 71

Fault lles In CRS or
latad PG board
pathwork,

Ualng muitimated, maasure
yolings between baze
anc amittar of O2.

Fault 1les [n; @2, R4, ar A5 for
Model 1540, ar O2, R3, or R4
1ar Modals 1541 8 1542, Also
whach asscclated PG board
palhwark.

Using mulllmated measure

vollage across; A6 for Modal
P 1340, or R2 for Models 1541
& 1547

Fault flas in; Q2 or L7 for Modal
1540, or G2 of LB lor Models
1541 & 1542 Alsa check
asanclaled PC board pathwork,

Fault lies inz Q1 or R8 for Model
1640, or @1 or A2 for Mogals
1541 & 1542, Al check
asauciated PC board pathwork.
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6.2.3 Faulty Power Supply (cont.)

From
Paga
7

From Page 71

UBiIng multimeter, measufe voltags
acrose; G571 far Model 1540, or
CAT for Models 1541 & 1542,

Turn oll ¥|C-1541 & Gommodoral
@—) 64 or VIG 20. Remove ac line

Faull liwa In U2, Also chock

Uslng Multimater, measure
nG vollage betwean plns 5 & 4
ol P1.

h 4

associgied PC baard pathwork,

Faull [leg in GA1. Also chack ansoCieled
1 & G51 for Modal 1540, or

cord.

v

Ualng inatructiona In Section
1.3.1, remave disk controller

P voard,

Cg nel Inatall ae line cord.

Place YIC-1541 powar awilch to on|

v

Uming multimalar, maasure
realslance acroas power awilch
81

F| C1 & CAT for Models 1541 & 1582 Also
check aesociated PC board pathwork.

Faun ibes in transformes T1 or
asaneiatad witng.

=‘I.I Fault llas in switch 51, I
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6.2.3 Fanity Power Supply (cont.)

From Page T1

Uaing multimated, measure
wolinge acrose; C52 for MOdek
1540, or T8 for Models 1541
4 1542,

Uaing muilimater, massune 8¢
voltage batwesn pine 2 & 3
ol P1.

0 To Page 73

Fault liez in raguislar U2, Alzo
check assoclaled PC board
palhwork.

Faull les In CRJ pr asaoclatad
capecitors; C4 & CB2 far Modal
1540, or Cd & C16 for Modsla
1541 & 1542,

s
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6.2.4 Faulty Drive Motor

Continusd Irom flowchart
in Secthon 5.3

Using mublimelar, measurg
valtage Botwesn plns 1 & 2
of P5.

Fault lles in powss aupply. 5o
Saclion 6.2.3, Faully Powar

115V AI175Y Supply,
?

Enter or |oad utllity program
lintad in Saction 3.1, Exerclaing

the Driva Linlt. Aun the program
when snlared.

v

Atternpt to lurn on drlve motor
by depwneaing funcllon kay 5
on GCommodors 64,

v

Using multimeler, megsura
voltage batwaen pina 1 &
Jof PA

YES

(M) ToPege 17

Using mulllmatar, measurs
voltega at; pin 5 ol WG4 for Moos
1640, or pin 1 of UD1 for Models
1541 & 1542,

Fault lles in; UG4 for Model 1540,
or UDH for Modsla 1541 5 1542,
Also chack associated PC

board pathwork,
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6.2.4 Faulty Drive Motor (cont.)

From Page 75

Uning rultirnster, measura
woltage at pin 12 of, UCDA for
Mader t340, ar G2 for Modals
1541 & 1542,

Fauit les In; UED4 for Model
wd 1540, or US2 for Modeda 1541 8
1842, Alao check azsaclated
PG board pathwork,

Feuylt e In; UE2 tor Model
1540, or UC1 for Modals 1541 &
1542, Also chack assoclated
FC board pathwork.
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6.2.4 Faulty Drive Motor {cont.)

From Pege 75

Parlomm only steps 1
through & of procedurs
In Secllon 3,21, Shop
Cuality Allgnment.

v

Load or entar ulility
program Hatad In Secllon
A1, Exarcising 1he Drive
unit.

| v
| Depreas function key
11 on Gommaodare &4,

¥

Visuglly Inapect drlva
maotar pulley and flywhes!

Dosa

drive mator
pulley o To Paga 78
rotate
7

Fault lies In drive belt
or flywheal bewring,

Using multimster, measure
ac voliage betwsan E4 &
ES of drive molar servo
glieylt PG board.

Faull sy In tachometer
aection of drive
motorftachometer of
asacclalad wirlng.

Fuyil [la2 (n drlva motor
serp clreul PG board,
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6.2.4 Faulty Drive Motor (cont.)

From Pags 77

Uting multimeter, measurte
valtage balwesn E3 & EG ol
rive motor sarve oirawt
PC board,

Faull lle2 in molor section ol
the driva matartachometer
or earocinted wiring.

Uzing multimeler, magsura
voilaga belween E1 8 E3 ol
driva motor marve circult
PC bwoard.

Fault Hes in wirlng batwaan
digk controller PG baard and
drive MOLOT B8O Sikeuil

PG board,

Uaing fultimeter, measure
vollage batween E2 & E3 of
dnve motar serve cirgult
PC board.

Fault llex In orlve mator
aerva circult PC board.
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6.2.5 Faulty Stepping Motor

Continued from lloweha
in Sectlon 5.3

Weing multimeter, measure
viltags al pin 1 of PT.

Fault liep In powar supply
clreuit. Bee Sectlon 6.2.3,
Faulty Pawar Supply.

Ualng mu it mater, maasurs
voltags al pin 2 ol P7,

| Fault lles in PT or PC
board pathwark.

Depress function key 12
(ghifled 1] on Commodors 64_

!

Uaing multimatsr, msasure
voltags al pin 10 of, VCDM for
Moda! 1540, or UC2 for Modale
1541 and 1542,

Faull lkea in compyler cirguit,
Sae Seclon B.2.6, Faylty Come
puler Cirgult,

Using multimster, maasura
voltage &l pin 11 of; UCD4 for
Model 1540, or UC2 for Models
1541 gngd 1542,
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6.2.5 Faulty Stepping Motor (cont.)

From Page 79

Uning multimater, maasurs
valiage at; pin 4 of UE2 lor Modal
1540, ar pin 18 of UC1 for Modaia
1547 & 1542,

Fault llas in; UE2 for Modal
1540, or UC1 for Modals 1541 §
1542, Alsc chack sasocinted
£C board pathwork,

3

Liaing muyltimatar, measurs voltaga

#t the following thres places; plns 5, 6.
E 7 of UEZ for Model 1540, or plns 15,
1€, &17 of UG for Models 1341 & 1542,

ali 3 NG

38 Y
7
YES

Lning multimats:, measure
veltage sl pla 4 of FT.

Laing multirmater, MAIAA
voltage at; pin 12 of UFZ far
Model 1540, ar pin B of UCH
tor Modaly 1541 & 1542,

Fault lhes In; UF2 ar R4g tor
Madel #3540, ar UDY or R4B far
Mooels 1541 & 1542, Also check
asaceiated PG board palhwork.
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6.2.5 Faulty Stepping Motor (cont.)

? From Pege BO

Uaing mullimater, measure
vollages at plns 3,5, & 6 ol P7.

o To Page 84

Whigh

pin has

Incatracl vollage o Ta Page 83
p

Using mullimeter, messure
woltage al; pin & of UF2 for
Madel 1540, or pin 4 of LID1
lor Modets 1341 4 1542

Fault llas in; UF2 for Modal

o] 1540, or VD1 lor Models 1541
51542, Al check associated
PG board pathwork.

Table 6-1. Stepping Motor Resistance Check
Turn off YIC-1541,

Ramcys ac line cord.

Using & mul f the folicwl
points. Resistance must be within tha Rmits lsted.

Dlecoennect JF from BT, TEST POINTS RESISTANCE

g test

J7. pne 1 & 3 30-36 ghms

7. pins 1 &4 30-36 ahms

Check slepging maler JT. plns 285 30-36 ahms

maistanca ysing Table 61, J?I pins 246 30-36 ahms
J7.ping 14 2 Infinity

[}
resiatance
eomect

Fault lieg in giepping
mator or Assoclated
wirlng.

Fault |laa In; O8 for Modal
1540, oF in 10 for Modaly 1549
& 1542, Also check asaoclated
PC poard pathwark.
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6.2.5 Faulty Stepping Motor {cont.}

@ From Page 81

Using mullimelar, mesgurg

wedtage Wl; pin 4 of UFZ lor

Modst 1540, of pin § of UDA
for Models 1541 & 1542,

Fault |l& iny; LIF2 for Model

Turn oft WIC-1541.
Remove ke line cond.

Disconnact JT irm P7.

Check, stepping molar
realatance using Tabhe &1,

Iz
registance
cormect

Faull llgs in; Q4 for Modsl
1540, or @8 for Modals 1541

& 1542, Also chack asaccialen
PG board pathwaork,

1540, or UD1 for Models 1541
8 1542. Alac check asaoclated
PG poard parhwork.

Fault |laz In atepping
mobor oF ansociated wirlng.
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6.2.5 Faulty Stepptng Motor (cont.)

From Page B

Using Mmultimeler, mMessure
voltage at pin 2 of UFZ for
Model 1540, or pin G of UD1
for Modely 1541 & 1542

Faull llas in; UFZ for Model

] 1540, or UD1 for Models 1541
B 1542, Alao chack aspociated
PG board pathwork,

Turn alf VIC-1541.
Aemava ac line cord,

Disconnact J1 from P1.

Check stapping mokor
reslstance vang Table B-1.

Is
rexistancs

FauH lles In stepping
aorrac
?

motor or asacelaled wirlng,

Faull Heg in; OF for Model
1540, or Q11 lopr Modeals 1541
B 1542, Alng check assoclatad
PC bowrd pathwork,
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6.2.5 Faulty Stepping Motor (cont.)

Fram Pagae 81

Depress function kay M
to atternpt advancing ha
stapping molor.

v

Using mullimalar, mensurs
vgitage el pin 4 of PT,

r o

To Page 38

Lalng muitimater, meagure
valtaga gl pin 10 of; UC DA for
Made! 1340, or G2 for Models
1541 & 1342,

In

voltags

>3V
*

Faull ligs in compuler
clrcult, Sea Section B.26,
Faully Computer Circyit.

NG

Using multimaler, measure
woltmga Al pin 11 of, UCD4 for
Mpdal 1548, or UCZ for Modela
1541 & 1542,

Uing fhultirnetsr, meassta
voltaga at; pin 4 of UEZ tar
Model 1540, or pin 18 of UCH
for Modala 1541 & 1542,

Fault lies In; UEZ lor Model

ND 1540, of UC1 for Modala 1541 &
1642, Alno check associated
PC baard palhwark.

0 To Pags 85
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6.2.5 Faulty Stepping Motor (cont.}

o From Page B4

Liging rmuitimater, measum vallage at;
pin 12 al UF2 far Modsl 1340, or pln 2
of UDA for Mods 1541 & 1542,

Fauit llea in; UF2 for
Model 1640, or UD1 for
Wodeds 1541 § 1542,
Also chagk associalad
PC hoard palhwark

Tum olf YIC-1541,
RAemove ac power cord.

hech SI8PRING motor
TMAISIARCA Using
Table 81,

Fault lies in; 33 for Model 1540, or Ol
for Moasls 1541 & 1542 Also chack
sasociated PC board pathwork,

To Page 85

-Ault llas in Mappling
motor oF ASACC|Ated
wiring.
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6.2.5 Faulty Stepping Motor {cont.)

From Pagss 64 and B5

Liging multimater, maasure
valtage ai pin 5 of PY.

Using mullimatar, measure vollage at
pin 10 ol BCD4 lor Model 1540, or
UC2 for Modals 1541 & 1542,

Fault les In camputar
circull, See Section B.2.8,
Faully Computer Circult,

Uang multimatsr, msasure vollage at
pin 11 of; UCDM for Modal 1340, or
UCZ for Models 1541 & 1542,

h

Using muliimsiar, masauré voltage at;
pin 5 af UE2 for Wodel 1540, or pin 17
of UC1 for Modals 1541 & 1542,

Fault lieg in; LUEZ lar Magdel 15403
or UG for Models 1541 & 1542,
Absa check associated PC board
pathwork,
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6.2.5 Faulty Stepping Motor (cont.)

From Page B6

Lising multimatsr, measure voltage al;
pin @ of UF2 for Moded 1540, or pin 4
of UTH for Models 1541 & 1542

Turn off ¥IC-1541,
Femove ac powar cord.

Check stepping motor
rasislange uging
Tabla B1.

Fault lien in; UF2 for Modal 1545, or
UD1 for Modals 1541 & 1542, Atao
chack associsled PC bowrd pathwork.

Fault lles In ransistor; 08 for Modal
1540, or Q10 for Models 1541 & 1542,
Alsp chack assoclaled PG board
palhwork,

Ta Paga B3

Fauit liga in slepping
molor oF a3scciated
wiring.
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6.2.5 Faulty Stepping Motor (cont.)

o From Pages §0 and 67

Turn off ¥IC-1541,
Renmcve ¢ lins sord.

| osconmscrsriomer. |

Check rasistanca o
ptepping motor using

Faul lles It stepping
mator or assns eled
wlring.

Fautl a3 in; O5 for Moded 1540, or Q8
tor Madels 1541 & 1542 Also check
assoclaled PC board pathwark,

é To Paga B8




Advanced Troubleshocting and Repair

6.2.5

Faulty Stepping Motor (cont.)

Fram Pages &6 and BR

Using mullimeter, measure
woilages a1 pins 3 & 6 of PT.

Lsing mullimaiar, measure voliage at
pln 10 of, UCD& for Modal 1548, or
UC2 for Madels 1541 & 1542,

Ualng mullimelar, maasurs voltage al
pir 11 of, UGD4 for Modsl 1540, of
UG2 tor Models 1541 & 1542

Fault lkea in computer
circyit. Soa Ssctlen .25,
Faully Compuler Girtuit.

Faull llas In; LIE2 for Model 1544, ar
WUC1 for Models 1541 & 1542, Also
check pssoclaled PC board pathwork.

To Page 9}
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6.2.5 Faulty Stepping Motor {cont.)

From Paga 89

Depreas lunclion key 11
once lo attempt fo
advance tha Slepping
maoter,

Lalng mulllmater,
measurs volHAgs at pin
30l PT.

(Z) ToPuge 02

Using multimeter, measure vo'tage at
pin 10 of; DM for Model 1540, or
uc? for Models 1541 & 1542,

Faull llas In computar
<ircult. Sea Section
6.2.8, Faulty Computar
Cirouil,

X

Ualng multimeier, measure voltage ot
pin 11 of; UCDM for Modal 1540, or
UG2 for Modals 1541 & 1542,

Using mullimeter, measure voltags al;
pin @ of UEZ tor Model 1340, or pin 16
of UGY lor Modals 1547 & 1542,

Fault llas in; UE2 for Modsl 1540, or
LG 1ar Models 1541 & 1542,

Adst check assecialed PC board
pirthwecirk,
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6.2.5 Faulty Stepping Motor {cont.)

From Fage B0

Using mublimelar, massura voltage al;
pin 4 of WF2 for Model 1640, or pin @
of U1 for Modsls 1541 & 1542

1] Fanlt las In; UFZ for Model 1540,
voltaga YES or in UD1 for Models 1541 &
<AV 1542, Alng check associated PC

K board pethwork,

NO

Turn off ¥IC-1541,
Rornove uc |ine cord,

Disanneel J1 trom F1.

Chack resislance of stepping
rmatar ueing Tabke 6.1

NO o | Faull iiss in mator
* or associalad wirkng.

YES

Fuult thes in; 24 lor Model 1540, or QB
tor bodels 1541 & 1542 Alwa chech
asacciated PG board pathwark,
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6.2.5 Faulty Stepping Motor {cont.}

From Page BO

Uaing mulllmeter, measure
vollages at pine 4, 5, & 6 of P7.

Liaing tultimater, measure
valtage at pin 10 ol; UCDY lor
Model 1540, or UCZ for Models
1541 & 1542,

Faull I in computer circuit.
See Sectlon 6.2.8, Faulty
Computar Clrcult,

Using mu'timater measura
voliage at pin 11 of, US04 for
Model 1540, or UCZ lor Modale
1541 & tAd2,

Faull |lad In; LEZ tor Modal
1540, or UCT for Model s 1543
51542, AJS0 check asaociated
PC baarg pathwork.
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6.2.5 Faulty Stepping Motor {cont.)

@ From Page 2

Cepress funclion key M once
to ttempt to advance slepping

maker.

Uning rmultimetse, measure
voltaga al pin 8 of P7.

Uaing multimatsr, measure
voltega at pln 10 of; LCD4 tar
Modal 1580, or UCZ tor Modala
TH41 & 1542

Fault et in cornpuiar clicult.
Saa Section 8.2.6, Faully
Computer Clroull,

Unsing multhmater, massurs
wpltegs at pin 1 of, UCD4 for
Modat 1540, of UG2 tof Madela
1541 £ 1542,

Using multlmatar, meanure
voliage at; pin 7 of UE2 lor
Model 1540, or pin 15 of UC1
for Models 1641 & 1542,

Fault lles in; UEZ for Model
1540, or UCT for Models 1547
1 51842, Also check asaociated
PC board palhwark,
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6.2.5 Faulty Stepping Motor (cont.)

From Page 93

Uaing multimeler, masaurs
volage &t pin 2 of UF2 for
Modal 1540, ar @in 10 of LM
for Models 1541 & 1542,

Fault llea In; UF2 for Modal
o] 1340, or VO for Modela 1541

& 1542 Also chack assoclaled
PC bonrd pathwork,

Turmn ofl ¥IC1541,
Ramaove B¢ ling cord.

Dlsgornect J1 frem P3,

Check rgalgtance ol gtepping
moler using Table B4,

Iz

reslstance

correch
1

Faylt llaa in slepping molar
or asapgisted wirlng.

Fault lies in; &7 lor Model
4540, ar Q11 for Modela 1541
K 1542 Alsp check assoclated
PC hoard pathwork.
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Faulty Stepping Motor (cont.)

From Page 83

Liming rimltimater, msasure
voltages at pins 3, 4, .5
of F7,

Arg
all
voHagen

>0
7

The stepping molor eppaars tg
work slatirically. Check for
rachanical binding of the
s$1epping motor, |d?0l putiey, or
reed! write head.

Lising rnultimeter, measune
vollage at pin 10 of ; G044 for
Maodal 1540, or USZ lor Models
541 & Y542

Is
vallage
AV
1

YES

ND

Ualng multimelar, maasure
vollage &t pin 11 of, JCD4 for
Model 1540, or UCE loe Models
1544 & 1542

1]

voltage Yy MO

Fault lisd in computar clreuit.
Saa Saction 6.2.8, Faulty
GComputer Circult,

1BV
?

Fault llgg in; UE2 for Modsl
1540, ar UCT for Models 1541
& 1542,
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6.2.6 Faulty Computer Circuit

Conlivuad from Aowcharls
In Seclionz 5.3, 6.2.2, 6.24,
825 and 82y

Parform communications
teal Hiatad |n Table B-2.

[ et
gl -

To Page 121

N3
Turn oft ¥IC-1641,

Ramave, gweg, and reinalall;
UAB1 & UCD4 lor Model 1540, or
UC2 & UC3 for Models 1541 &
1542,

Turn on ¥IC-154%,

Partorm communicationy
tes! liated In Tabls 52,

Fuult lig in UABY for Model 1540,
tHd — of UCH for Modals 1541 & 1542, Thase
sl cirguHa wre now reskding In
[aAs T| tha sockets lof UGDH & UC2, respectively,
7 Also chack associaled PC board pathwork,
NG

Turn off ¥IC-1234%, Dlsconnect
garlal bus cabla.

¥

Remove; UABRT for Mpdal 1540,
or UG3 tor Modalg 1541 §1542,

‘ Ta Pegs 97
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6.2.6 Faulty Computer Clrcuit (cont.)

From Page 96

Ualng Jurnpsr wire, shorl the foliewing pina together on 1he
socket of, UABT lor Model 1540, or UGS lor Models 1541 & 1542

Short pin 11 ta pin 1
Short pin 14 ta pin 1

MNote: Eockel ping may be shortsd logether using smal
gaugs wirs. st ande of the wine Into epplicable pins on
sockat, Opllonglly, a 40-pin DIF haader may ba (nserisd
Inlg the socket, then esch of tha applicable pine on the
header may ba shorted fogather using & Jumpar wire with
clips on aach snd,

Turn an VIC-1541. Uslng
multimelar, measure vollage et
pin 10 of agcket bor; UABT for
Model 1540, or UC3 lor Models
1541 B 1542,

>@ To Page 99

Using mulllmelar, maasure
votlage at; pin 1 ol LG bor
Wodel 1344, or pin 11 of LAY
for Modela 1541 & 1542,

Fault lies In; UCT for Medel
1540, ar UAT for Modals 1541 &
1542, Alao check ansoclsted
P board pathwork.

Ualng multimetar, messura
vollage at; pin 3 of UL far
Model 1540, ar pin 11 of UB1
For Modals 1241 & 1542

Fawlt ligy in; VD1 for Modat
Hg 3] 1540, or UB1 tor Modais 1541 &
1542, Alsa check rasoclated
PG board pathwork.

To Page 88
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6.2.6 Faulty Computer Circuit {cont.)

? From Page o7

Using multimeler, massura
vofags at; pin & ol VG2 for Model
1540, or pin 2 of UD3 for Madeis
1541 & 1542

Faull Has In; UG2 for Model 1540,
o UDA for Madals 1841 & 1542,
Alog check easochated PG board
pathwork.

Using multimeter, measure
vaitage at pin 13 af UC1 for Modsl
1340, or UA1 for Models 1541 &
1542

Fault llaa in; DG lar Madel 1840,
or UAT for Modeta 16471 & 1542,
Alpo check asaoclated PC board
palhwork.

Fault Nas in; L14 ar R33 for Model
1540, ar in 115 or RS for Modais
1541 £ 1542, Alac chack
ansocted PC board pathwork.

Table 6-2. Communications Test

TYPE THE FOLLOWING ONTC THE SCREEN:

You Type This 1 OPEM15,8, 152 INFUTHI5 A AS B, C:7A;AS;0; b <RETURN KEY>
AUN <RETURN KEY>

Corect Remdts, Test Passes  00OKOO

READY.

Note: B ponds with tha following:
Test Falls DEVICE NOT PRESENY ERROR IN LTHE 1

READY.

Chack for proper device number. If tha VIC-1541 s not device No. 8, than change the “8” in lin¢ 110 %, 10, or
11, na applicatda. Then “RUN" the program again. [f device numbers are corract, then the VIC-1541 computar
circults are at fauk. If the device number is unknown, sae Saction 1.3.2, “Changing Davice Mumbers."’

Test Fails Ne rasponse, cursor does nol return,
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6.2.6 Faulty Computer Clrcuit {cont.)

@ From Fage 97

Turn oll ¥IC-1541.

Jumper pina 1 & 3 of 3erial bus
connector (P4 on Modal 1540, PA
on Madets 1541 & 1542} 1ogether,
See Flg, G-1.

Tum on YIC-1541.

Lialng mulllmeter, moagurs
voilage at pin 10 of sockel for,
LABT for Modal 1540, or UG

far Models 1541 & 1542 Flg. 6-1. Serlal bus connector.

To Page 11

Using muikimaler, maasurs
voltags al; pln 1 of UG for
Moedsl 1540, or pin 11 of LAY
lor Models 1541 E 1542,

Fault liea In; UC1 for Mooge!
1540, cn LAY for Madals 1541
1 81542, Also check assoclated
PC board pathwork.

A

Uslng multimeter, magsura
voltage al; pin 4 of UCA for
Modal 1540, or pin 12 ol DAY
for Modals 1341 8 1342,

L]
voltage
»15 ¥

NO
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6.2.6 Faulty Computer Clrcult {(cont.)

? Frem Page 99

Uzing multlmeler, megeurs
voltage st pin 6 of UGE2 jar
Modal 1540, or pin 3 ol UD3 hor
Mexialy 1541 & 1542

Fuuit lles in; UGZ lar Madsl
54, or UR3 for Modeln 1541
& 1542. Alen check assoclaled
PC board pathwork.

Faull llgs In; UD1 tor Model
1540, or UB1 for Wodels 1541

B 1542, Alap check sasocieiad
PC board pathwork,
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| 6.2.6 Faulty Computer Circuit (cont.}

fF) From Page 5
Turn ol VIC 1841,
Farmuee [umper Froam Pd.

Fnmova jympar from bamwsan
ping 14 & 1 on gucked ol, UAE1
far Modal 1840, or LWCE tor
whadsle 1647 & 1303

¥

Instalt [urmper beduaon pne 14
A 20 on wochsl of, UAD1 for
Motal 154G, or UCE Por Models
1541 & a7

Tum on VIC-184%.

Ualng multimaler, measuve
woliege at pin 10 & kocket of;
LIAB Y for Madwe! 1340, or UL
for Mooy 1541 & 1642,

Fault gn 1n; LG2 Far Mixdml
1540, 0 DD far Modes 1541 &
1542, Aled check aabotiatad
PC boart pathwark,

Ramegum furmgs IToA Deatween
ping 14 & 20 o0 sacksl of;
LEAB for el 10, o UCT
for Mopiatn 1541 B 1E42.

¥

Ingtall jumper bytumen ping 12
& 1 on sochet of; LABT for
Modw 1540, ar LS for Modsks
1541 & 1542,

Pamova |umpar froem Batwesn
Bine 11 41 on yocke ol UAB]
For Model 1560, or UL for
Modmty 1547 & 1347

v

InWinll jumpee balwsan gns 11
& 2 on Backsel of; UAET tar
Mods 1540, ar LIC for Modwy
1541 & 1642

{15) o Page w2

]
|
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6.2.6 Faulty Computer Circuit {cont.)

From Paga 101

Using mullimaler, measure
voltage al pln 10 on sockat of;
UJAB1 lor Model 1540, o UC3
tor Models 1541 & 1542

Turn off VIC-1541,

Remove all jumpars from sockala
af, UAB1 for Model 1540, or
UCS tor Modela 1541 & 1542,

v

Ingtali [umper beiwean oins 13
& 1 an aockat of; UABRT for

Macal 1540, ar UC3 for Modela
1547 & 1542,

Turn an ¥IC-1541.

Laing mullimeler, measure
voltage al pin 12 ol; UABT far
Madel +540, or UGS lor Models
1541 & 1542,

Using mullimseler, magaure
yollaps al; pin 13 ol WC1 tar
Modst 1540, or pin 3 of UA1
for Madale 1541 & 1542

Fauh lles in, UCT lor Model
1540, or UAT lov Models 1541 &
1542, Also chack I

PC board palthwark.

Fault fias in; LD for Mogel
1540, or UB1 lor Models 1541 &
1342, Also chack aastcigted
PC board pathwork.

@ Ta Page 103

Fauls llas in; UD1 lor Moadsl
1540, or UB1 fur Modelg 1541
& 1542, Alwo chack associated
PG board prihwork.
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6.2.6 Faulty Computer Clrcuit (cont.)

Turn elf VIC-1541.

@ From Page 102

Ramova Jumpar tram detwesn
pins 13 & 1 of. UAB1 tor Model
1544, or UC3 tor Models 1541

4 1542

Intell jumper betwesan ting 13
# 20 of, UABT far Mods| 1540,
ar UC3 for Models 1341 &

Uslng multemeter, Measurs
voltage a1 pin 12 of; UAB1 tor
Madal 1540, or UGS lor Models
1541 & 1542,

Using muluimeler, Maasurs

vollags at; pin 3 of UGH for
Model 1240, or pin 3 o 1A

for Modsls 1541 & 1542

vollagn %, MO

<DBY
?

Fault ligs in; UCH for Modal
1540, or UB1 for Models 1541
51542, Also check associnted
PG board peihwork.

Fault lkea in; USA for Model 1540,
or UAt for Modals 1544 & 1542,
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6.2.6 Faulty Computer Circuit (cont.}

From Page 103

Tumn ol ¥IC-154

Remave Jumpar (fom balwaan
pins 13 & 20 on socket of, UABY
lor Modal 1540, or UE3 tor
Modals 1541 & 1547,

¥

inslall B622 |n aocket lor,
UAET for Madat 1540, or UC3
for Moders 1541 & 1542,

Turn on VIC 1541

Uslag myltimelsr, Measure
Y¥ollage Al pin 40 of, UCDS tor
Kodel 1540, or YG4 lor Medeia
1641 & 1842

% Tq Page 108

Usalng multimater, meagurs

woliage at; pin 11 oF UG lor
Maodal 1649, or pin 7 of UA1
for Modata 1541 § 15842

Faull i in; L15 or A35 for

o | Wedal 1548, orin L14 or A8 for
Models 1541 & 1542 Almo chack
avaoclated PC bonrd palhwork.

Using ruttimetar, measurs
voligge at, pin 10 of UL far
Model 1540, or pin 2 of UAY
for Modela 1547 & 1542,

Faylt e In; UC tor Moda!

pt 1540, or UAT for Models 1541
& 1542 Algo chech anmocipted
PC boad pathwark.
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6.2.6 Faulty Computer Circuit {cont.)

From Page 104

Walng multimeter, maasura
voltage &t pin 12 of UDT for
Molel 1540, gr pin 2 of UB1 for
Models 1541 & 1542,

Faull Nes In; D1, G54, Rald, or
CRI7 lor Madal 1540, or UBA,
G, AZ%, or CAT lor Models 154
& 1542, Alxo check sazociated
PC board pathwark,

you
troublashoating
ot 134

Fault Jlas in UD9. Alao chack
aznociated PC board pathwari,

Uslng multlmalar, measure
vollage at; pin 10 of UD1 for

odel 1540, or pin B of s
for Modal 1542,

Fault llas in; LD1 lar Modar
1540, ar BA1 lar Model 1542,
Ll Alnc check associsted PC
bawrd pathwark.

Fauil Has in, UD1 for Modal
1849, o UDS for Model 1542.
Algo chack asaoclaled PC
board pathwoark.
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6.2.6 Faulty Computer Circuit (cont.)

@ From Page 164

Tum QfF YIC1541.

Jumpar pins B & 2 ol serial bus
cennecior (P4 on Model 1540, P3
on Madals 1541 & 1542) legether.
Sas Flg. &-1,

Turm on YIC 1541,

Using muMimaler, masaure voltege |
al pin 40 of, UG0S for Modet 1540,
or UG Igr Modeta 1541 & 1542,

Wslng multimater, measure voltage |
AL pln 10 af UCT for Modal 1340,
or pin 2 of UAY for Models 1541 &
1542,

Faull |las in; UCT for Modal 1540,
ar U&1 for Models 1541 & 1542,
Also chack assoclaled PC hoarg
pathwork,

Using multimealer, measure vollage
af; pin 12 of UD1 fer Modsl 1540,
or gin 2 of UB1 tor Models 1541
& 1542

Fault [las in; UD1, R43, o CAIT lar

IMOﬂII 1540, or UB1, R35, ar CRA? for

Models 1541 & 1542, Also check sagsociatad
PC board pathueark,

Fault ligs in UDA. Als0 check

you
troubleshooting asacciated PG board pathwork,

Modal 1541
7

. WO

(PP} To page 107
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6.2.6 Faulty Computer Circult (cont.)

@ From Fage 106

Using mukiimaler, megsure voltaga
al; pin 10 of U lor Model 1540,
ar pirn B of UAT far Model 1542,

Fault lies In; UDY for Modal
1540, of UA1 for Model 15421
Alsa chech ansociated PC
board pattraork,

Furuit g In; LI lar Model 1540,
ar UD3 lor Mogel 1542 Also chack
assaclaled PC board palhwork.

@ From Pags 106

Tura olf WIC-1541.

Famovs jumper from betwesn
plne 2 & & ol serisl bua conBactor
{P4 on Modal 1540, P3 an Madala
1641 & 15424

¥

Attuch pacilloscope probe te
phn 40 of; UCDS for Modst 1540,
of IC4 for Modele 1541 § 1542

¥

Turh @n VIC-1541 while observing

pa display, O ahaould
dlaplay & iogle low (<08 V) for Al laast &
microsaconds then awing to a legle high
(>35 W),

Is
oacH loacape
display
comect
7

Fauit lles in; G5& lar Modat 1540,
O CdB Jor Moedels 1541 & 1642,
Almg check associaled PC boarg
pethwnrk,

Atiach pacllloscope probe 1o pin 37 ol;
LCES for odel 1540, or U4 lar Modela
1541 K 1542, Oscilloaceps 3houkd display
a8 Aquare wave wilh & pericd of 1.0
migrosacond. Lowssl point of 3quare ware
rfiudt ba <08 W and highest point > 38 v,

@ To Page 108
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6.2.6 Faulty Computer Circuit {cont.)

@ From Page 107

1]

ancil loacopa

digplay

codragl
[

NO

Atlach oacilloacops proba to pin B of; UGE for
Mede| 1840, or UDE lor Modela 1541 & 1542,
Cacilloncops ghould display & squars wavs with
n penod of app B2 gl
Loweat point ol Bouare wave muat ba <0.8 Y
anrd highsat point must be >3.5 ¥,

(1]

oscllicacope

display

corract
?

1]

Faull lles In; DGT, A1, AZ, L1, L2,
Gl o Y1 for Model 1540, o Y1,
L1, @1 L2 for Medals 1541 & 1542
Aige check assuclated PC board
Palwerk.

Attach ascilioscope probe to pin 25 of; UABT for
Model 1540, or UG3 lor Modaly 1541 & 1542,
Ll acilloscapa shoukd display a aquara wave with

a perlod of approxi 1.0 d.
Lowest polnd ol sguare wave must be <08 Y
ans highesl poinl musl be >3.5 ¥,

Ie
ascliipscope
display
corracl
7

Attech pscllioscops probe 19; pin 3 of UBS for
Mpdgl 1640, o pin 15 of UCS for Model 1541, or
pln 13 ol UGS for Model 1542, Osclllosaopa
atould dizplay @ squars wave with a periad of
wpproxmately 1.0 microsecond. Lowest poinl of
mgquarg weve musl ba <DB ¥ and higheat point
of sguare wave should be »3.5 Y.

To Page 108

Faull Has in; LGS lor Madal 1540,
or UDS lor Models 1541 & 1542,

Alao check assoclated PC board
pathwork_

G Ta Paga 113
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6.2.6

Faulty Computer Circuit {cont.}

(PP) From Page 108

Using muttimeter, measuss voliage
4% pin 10 of WD for Modw 1340,
or pin B of WAl lor Mogal 1542,

Faun hea In; UO1 tor Madsl 1540,
o LD tor Medal 1342 AlSD Check|
[associated PC board pathwork.

@ From Pags 108

TFurn off WIC-1541.

Remove Jumper from betwesn
plna 2 8.8 of sarlal bus connacior
P4 on Model 1540, P3 an Models
1541 & 1542).

¥

Atlach o8till0ICOpRe probe \a
pin 40 ot UCDS for Model 1540,
of LHCA for Models 1541 & 1542

¥

Fault llas in; UD1 for Model
1640, or LAt lor todel 1542
Also chack associaled PG
board palhwark,

Turn on ¥IC-1541 while cbesrving

dieplay, O ahoukd
display a logle low (<08 V) for At lsast B
microsaconds than awing to a logle high
>35 V),

I
oscilloacope NO
disphay

comact
7

YES

Atlach pacilloscope probe la pin 37 oi;
UCDS for Model 1540, or LIC4 For Modala
1541 & 1542, Oscltoscope should display
& NaUAre wave with & parad of 1.0
microsacond. Lowenl point of squens wave
Muat b4 <08 Y and nlghﬂ point >384,

@ To Pags 108

Fault them In; GA8 for Modsl 1540,
oF Cdb for Madsls 1541 B 1642,
Also chack ssyoclaled PC board
pathwar,
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6.2.6 Faulty Computer Circuit (cont.)

Fram Page 112

inatall jJumpar betwean ping
34 & 1 an gockel of; UGDS tor
Model 1540, or LA for Models
1541 & 1342

¥

Inatat! jumper batwasn pina 39 &
8 on socket af; JCDS for Model
1540, or UCH lor Madels 1541 &
1542

fre on WIG-1541,

Vsing mullimater, measura
voltage an pin 3 of; UBT far Modal
15441, o UGE for Mogal 1541, or
UCT {or Model 1542,

@ To Page 111

Lteing multimeter, meagure voliags,
at; pin & of UB6 for Model 1540, or
pin 4 of UGS lor Model 1541, ot
pin 4 of UCB for Model 1542,

Fault llgg in; UBA for Model 1540, or
UCS lor Madal 1547, or LG for
Model 1542 Ei30 cheack associated
PG board pathwork.

Fault liea Im; UB7 for Modal 1540,
UCH for Model 1541, or UGT lor
Mogel 1542, Alad check
asancipled PC board pathrwodk.
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6.2.6 Faulty Computer Circuit {cont.)

@ Fromm Pags 110

Turn off VIC-1541.

Remove jurnper from betwsen plne
34 & 1 on socket of, UCDE for sodsl
1540, or UC4 for Models 15471 & 1542,

v

Install jumpar belwesn plns 3 & 8
on socket of; CDS (or Model 1540,
or UC4 lor Modets 1541 & 1542,

Using multimeter, measura vellags at
ipin 3 af, UBT lor Modal 1540, or UCH
for Model 1541, or UCT for Madel 1542

Uslng multimeter, measure voltage at;
pin 8 ol UBH for Modsl 1540, ar gin 4
at UGS far Model 15441, or pin 4 ol
UCH for Model 1542,

Fault ligs in, UB6 lor Mode) 1540, or
UGS for Model 1541, or UCE for Modal
1342, Also check sasoclated PC board
pathwork,

TFauil lies in; UB7 Tor Mode! |

1540, or UGE (or Modal 1541,
of UCT for Model 1542, Alsc
thack associated PG boprd
palhwork.
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6.2.6 Faulty Computer Circuit (cont.)

From Pgge 111

Turn ofl ¥IC-1541.

Remove Jumper from belwesn pins 34
4 B on socket of, UCDS for Model
1540, or LG fur Models 1541 & 1542,

2

Inatall jurnpar betwaan pine 34 & 1 on
socket of, UCDS for Modal 1540, ar
LICA tar Modalo 1341 & 1642,

Y

Remave jumper from batwsan ging 39
4 B on sockst of; UGS for Modal
1540, or UCA tor Modalg 1541 & 1542,

¥

Inatall [umper batwsan pine 33 & 1 on
ockal of, LCDS tor Madel 1840, or
U4 for Models 1541 & 1542

Using rmulimslar, maraure voltage st
pin 3 of; UBT for Model 1540, or LCE
tor Model 1541, or UCT lor Model 1542

[Fault liea in; UBT For Mol
1540, or UGE for Model 1541,
or UCT for Modal 1542,
Also chack associated PG
board pathwork.

Using multimeter, measure vollage 8t
pln 20 ol; UABS fer Model 1540, or
UB4 Jer Models 1541 & 1842,

Fault lles in; UBT lor tlodel
1840, or LICE far Model 1641,
or UCT lor Model 1542,
Also chack assoclalad FT
board peihwork.

A

Using mullimatar, maasura woltage s
pin 20 of, UAB4 lor Model 1540, or
UB3 For Models 1541 & 1542,

NO

To Page 113
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6.2.6 Faulty Computer Clrcuit (cont.)

0 From Page 108 @ From Page 112

Turn off VIC-1541.

Turn off VIG-1541,

Ranove; UGDS for Modal 1540, "
or UCA lof Models 1541 & 1542, Ramove jumper fram betwean ping 26
4 21 on sockst of; UCDS for Model
L 1540, of UG for Models 1541 & 1542, !
inslall jumper batwesn ping ¢
2821 kat of, UCDS 1
Mods| 1;;'0??: Uc:for Moﬂalosr Inntall jumpar batwasn pine 25 & 8 an
1541 & 1542 sockel of, UCDS tor Modal 1540, or
i UCA for Models 1541 & 1542,

Install jurhpar batwaen plns
20 & 21 on sooket of, UCDA far umn on

Model 1540, or UCA fer Modela
1341 & 1542,

Using multimatsr, maasurs voliage al
pin 20 of, UABS for Modsl 1540, or
To Fage 110 LUBd lar Modals 1541 £ 1542

Fault Wies in; UST for Modet
1540, or UCH for Model 1541,
or UCT for Modal 1542,
Alac chack assoclaled PC
board pathwork.

Uning multlmater, maasurg voltege al
pin 200 od; UABL for Model 1540, ar
UB3 tor Models 1541 & 1542,

Ta Page 114
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6.2.6 Faulty Computer Circuit (cont.)

0 From Page 113

Uging multirertor, measure voltege al
pln & of; UBRT Jor Model 1540, or UCE
lor Modsl 1541, or UGE for Moo 1542,

Fauit lisa in; UBT tor Model
1540, or UCS for Model 1341,
jor UCE for Madal 1542,
Alac chack asaccieled PC
board palhwork.

Fault lias In; LIB7 for Modal 1544, or

CB Tor Mode! 1549, or LICT for Madal
1542, Also chack associaled PC
boprd pathwork.

Tutn afl VIC-1541.

Remove jumpas from batwasn ping 23
& 21 on aockel of; UCDS for Modsl
1540, or LG4 for Models 1541 8 1542,

v

inztall jumpar betwean ping 23 & 8 on
sockel ol; UCDSE lor Meded 1540, or
UC4 for Models 1541 & 1942,

Turn on ¥WHC-1541,

Uslng muk imedar, meraure voltage at
pin 20 of; UABS tor Modal 1540, or
LB for Models 1541 & 1542,

To Paga 115
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6.2.6

Faulty Computer Circuit {cont.)}

(22) From Pags 114

Faull ligm in; LIB7 for Madal
134D, or UCA for Model 1541,
lor LICZ for Model 1542,
2180 chack associdted PC

board pathwsr.

Using mullimeter. measurs voliage al
pin 20 of; AR 1ar Modal 1540, of
UB3 lor Mudeta 1541 & 1542,

Lialrig multimsier, mazsura voltage at
pin & of; UBT for Modal 1540, or UGS
tor Model 1541, or UGG for Model 1542

Fault llas In; UB7 for Mool 1540, or
UCE for Medsl 1541, or UCA for Mode!
1542. Afao check assoclaled PO
poard pathwork,

tnatall [umpar betwaan pins 22 8 21
al; UCDE for Mogel 1540, ar US4 for
Madeis 1541 & 1542,

¥

Inatall jumper batween ping 20 & 21
of, UCDS for Modal 1540, ar UG for
Moceln 1541 & 1542,

v

Inslal jumpar belween pins 19 & 21
of, UCDS for Model 1640, or UC4 ar
Models 1541 4 1542,

Turn on ¥IC-1541,

(hak) TaPage 116
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6.2.6 Faulty Computer Circuit (cont.)

? From Pages 115 and 121

Using multimater, measure voltags at
pin 9 ol; LBA for Model 1540, or UCT
Jar Modsl 1541, or UGB 1or Mode| 1842

Fault llas in; UBS lar Modsl
1540, or UCT dar Model 1341,
or UCE for Model 1542,
Alsc chach sascciated PC
busrd pathwork,

A

Using multimeter, measura voitiga at
pin 7 of; UBS for Modal 1540, or UCT
for Modal 1541, or UCE for Model 1542,

Is

voltage

>35 Y
T

NOD

Ualng multimelar, marsura voltage at
pin 2 ok UBA for Model 1540, or UCT
for Mode! 1541, or UCE for Model 1542

taing multimalar, maasure voliaps at
pin 1 ol; UBA for Medel 1540, or UCT
for Model 1541, or UCS lor Mode! 1542

]

voflage

sV
T

NO

Ta Page 117
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6.2.6 Faulty Computer Circuit {cont.)

From Page 118

Arg you
troublesheeting
Mode)
1540
7

HO

Using multimelsr, massure valtage st
pin 10 of; LGS lor Mogel 1544, or
LICE for Model 1542,

Uning mullimelar, measurs voltags ar
piri 11 of, UGS for Model 1544, or
LICH for Model 1542,

Fault llea In; LGS for Model 1341, or
UGCE for Model 1542,

Algg check asaocclaled PC board
pRthwork.,

Asmova jumpsr from between pine 25
& 21 on socket af; UGDS lar Madel
1540, or UGA Tor Models 1541 & 1542

v

Inatall jumper batwaan pine 25 & B on
acckat off UCDS for Mooal 1540, or
UC4 for Modals 1541 & 1542,

@ To Page 118

Faull lleg In; UGS for Model
1541, or UGT for Model 1542,
Alsa chechk sssoclated PC
board pathwark.
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6.2.6 Faulty Computer Circuit (cont.)

@ From Page 117

funlng multimalar, meanure voltage at
pin 9 oF; UBD for Modsel 1540, or UCT
tor Wodel 1541, or UCS lor Model 1542

Fault Uea In; UBA for Modsl
1540, or UCT for Model 1541,
or UGA for Model 1842,
Also check agsoclated PO
board pathwork.

£

Using mullimater, measurs voltade at
pin 7 of; UBB lar Model 1540, or UCT
for Model 1541, or LHGE for Model 1542 |

Uging multimeter, measure vollage al
pin 2 of; UBE for Modal 1540, or UGT
tor Model 1541, or UCE lor Modsl 1542

Ualng rultimater, moasure vollage 8t
pin 1 of, UBS for Modsl 1540, or UCT
tor Model 1541, or UGE for Modsl 1542

@ Ta Pege 119
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6.2.6 Faulty Computer Circuit {cont.)

@ From Page 118

Using multimeter, maasura voltage el
pin 10 ol; UG5 lor Model 1541, o UGE
for Moded 1542

Liaing mullimalar, maasura voltage el
pin 17 at; UGS for Modal 1541, or UCE
for Modat 1542,

Fault liss in; UCS for Model
1541, or UGCE for Model 1542,
Algd check asaoclaled PG
board pathwork.

Faull Nas in; UCS lor Model 1541, of
UCH lof Modal 1542, Also oheck
asacclaled PC Doard palhwark.

Turn off VIC-1541.

Remove Jumpsr from batwasn ping 165
& 21 on socken ol; UCDS for Modal
1540, or UC4 for Models 1541 & 1542,

v

Inatall jumper betwesn pins 149 & 8 on
sockat of, UCDS lor Madal 1540, or
UC4 low Models 1541 & 1542

(EEE) o Page 120
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6.2.6 Faulty Computer Clrcuilt {cont.)

From Page 118

UUning multi metes, measure vohage at "°Ub';‘9;‘:|;°l|n0
pin 9 of; UBS for Model 1540, ar UCY

for Model 1541, or UCH for Modal 1542

1540

Faylt lieg in; UBS for Mol Using multimater, measurs vllage at
1840, or UCT for Model 1541, pin 10 of; UCS for Model 1540, or UCE
or UCH for Mool 1542, for Model 1542,

Also check asaoclalad PG
bomrd paihwork,

A
Lring mullimabtar, Massure woltege at
pin 7 of, UBA for Model 1540, or UC?
for Model 1541, or UGB for Model 1542,
Fault lies in; UCE tor Model 1541, or
UCT for Model 1542, Also check
) associated PG boerd pathwark,
Using mullimwiar, messure voltege at
pin & of; UB4A for Modsl 1540, or CT
tor Modal 1541, ar GCA for Model 1542
RAsmavs jumper from batwasn pine 20
4 21 on sockel of; LCDS for Model
1540, or G4 for Modals 1541 & 1542.
Inatall jumpet balwesn ping 20 & 8 on
sackel of, UCDE for Model 1540, ar
UG Tor Models 1541 & 1542
Using multimeler, messura voltaga al ¢
pin 1 of; UBS tor Model 1540, or UCT
FRemove fumpar Iram barwagn ping 22
for Model 1541, ar UGB for Model 1542 & 21 an sackel of; UCDS for Modsl
1540, or LCA lar Modaly 1541 & 1542,
Insiall [umpar betwesn pins 22 & 8 on
aocket of, UCDS for Model 1540, or
UG4 for Modwels 1547 & 1542,

Turr on VIG-1841,
@8 To Pags 121
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6.2.6 Faulty Computer Circuit {cont.)

-@l From Page 120 m-
Uaing multimater, measure voliage at Turn ofl VIC-1544,
lin 9 of, UBB lor Madal 1540, or LGT

lar Modal 1541, or UCE far Model 1542 |

Ramave jumper lrom betwesn plns 19
4 8 on spchet of, UCDE lar Madal
Fault as in;, UBS lor Model
1540, o UCH for Madal 1547, 1540, or UG 1or Madals 1541 & 1542,
ar UCH lor Modal 1542,
Al check assoclaled PC ¢
board pathwork.
Ingtall jumper batwaan pins 19 & 21
L an gockat of; UCDE far Model 1540,
or UG4 Igr Models 1541 & 1542,
Ualng multimetar, maaaure vollage at
pin 7 of; UBS for Model 1540, or UCY
lor Maodel 1541, ar UCE for Model 1542
@ To Paga 122
A

Fram Page 96

Using mollimster, mosasure yollage at
pin 2 of; UBH for Medal 1540, or UCT
for Madel 1541, ar WCE lgr Modgl
1542,

ITuln off VIC-1541, Remove sarlal bus cable. I

Uning Jumpar wire, short the following pine logether on socket
af, UCDS for Model 1540, or UC4 for Models 1541 & 1542

A~

Shart plns 22 & 1

Short pins 20 & 1

Short glna 189 & 1
Using muitimewar, measurs voltage al Short pls 235 & 8
pin 1 of; UBR for Madel 1540, or LC7 Shon pins 34 & 8
lar Mode! 1541, or UCE for Mode
1543 Mote: Sockel pink may be shoriad togelhar using small gauge wira.

Ingert engde ol the wire intp epplicable pine on sockel, Dptlonally,
& 40-pin DIP header may be Inasted Into the sockel, Ihan sech of
Ihe applicatrle pina o tha headar may be aharted (ogsther using
jumper wirae with clips o each gng,

Turn gn YIS 1541,
@ To Page 118
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6.2.6

Faulty Computer Circuit {cont.)

From Page 121

Using mulllmeler, meagure voltags el
pin @ of, UBE for Model 1340, or UCY
tor Model 1541, or UCE tor Model 1542

Faull llaa in; LIBS or Modal
1540, or UGT far Model 1541,
or UCH for Modal 1842, Also
check asscciated PC boarg
palhwork.

Using mullimeier, masaura woltage al
pln 7 of, UBE for Model 1540, ar LICT
for Model 1541, or UGS tor Model 1342

Uning multimatar, maasurs voltage at
pln 2 of; LIBE for Model 1549, or LCT

[for Mool 1541, or UCA for Moo 1542,

11

woltage % HQ

35V
?

TES

Ualng riulthreter, measure vollage at
pin 1 ol; UB& for Model 1540, or UCT
for Motal 1541, or UCE for Modal 1542

To Page 123

.
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6.2.6 Faulty Computer Circuit (cont.)

@ From Page 122
Turn ofF VIG-1541,
Ramays & line cord.

Remove all jumper wiren.

Insteil & known good 8502 Inlo
nockat for; UCDE lar Modal 1540,
ar G4 lgr Modeln 1541 & 1542,

Install me Ine cond.
Turn on YIC-1541.

I Tasl VIG-1541 to sau If

malfunction waa corected,

Fault wis In; UCDS for
Model 1540, or UCH for
Models 1541 & 1542, Run
*parlemmancs tagt” lo
datarming sarviceabiity.

I

malfunction

porrecled
?

NG
Turr off VIG-1541.
Aemove g ling cord.

Replace; UCD4 for Model 1540, of UGZ
o Modals 1541 & 1542, with m known
good 8522,

Install ac ling cord,
Turn on VIC-1541.

| Tast VIC-1541 10 sz If

maklunction was comected.

Fault wag n; UCDHY for
Medel 1540, or UGZ tor
Modela 1541 & 1542, Pun
" parformance last” to
determine serviceabdlity.

1]
maltunclion

conractsd
7
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6.2.6 Faulty Computer Circuit (cont.)

@ From Faps 123

Turn off ¥IC. 1541,
Femove ac ling cord,

IRapiace; UABY far Modsl 1540, or UGS
tor Models 1541 & 15842, with a known
good 9522,

Instell ac line cord.
Turn on ¥IC-1541.

Tast VIC-1541 tp see i |

malfunction was carregied.

Is
maltunction
Comacted
?

Turn off VIG-1541,
Remove ac line cord.

Fault was in; LABT tor
Model 1540, or UCS for
wodely 1541 & 1542, Aun
"periormancs teel” 1o
detarmine sarvicaabl|ity.

Replace: B2, UB3, UAZ, & UAJ lor Model
1540, or UB2 for Models 1547 & 1642,
Roplacerment parts ars; lour 2114038 lor
Mooal 1540, or one 2618 for Modal 1541,
or one B11EP-4 lor Mode! 1642

inatalt ae ling cord,
Turn an VIC-1541,

[ Test VIC-1641 16 g0e If

malfunction was comactod.

I
maltunetion
eorraciad
?

m To Page 125

Fault wax [n; UB2, UB3, UAZ,
or UAJ for Moden 1540, or
UBZ for Modals 1541 & 1242,
Run "perlormance test” to
determing gervicaabllity.
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6.2.6 Faulty Computer Clrcult {cont.)

.@ From Page 124
Turn aft VIC-1541.
RAemove we |Ine cord.

Chack all PC board palhwork assacialed
with UAB1, UAZ, UAJ, UBZ, LUBJ, VAR,
UABS, UCDd, & UCDHS tor Model 1540, or
UBZ, UBS, UB4, UCZ, UCS, & LICA lor
Modals 1541 & 1542,

Was

fault found

in palhwath
?

Fault liny In; UAD4 5, UAES for Modal
1540; or UB3 & UB4 for Models 1547 &
1542,

Faull |las In pathwork; rapalr
Taylt, then run "parformance
teat” o caberming
earviceabillty.

Faulty Read/Write Circuit

Continuad from flowcharl
in Secllon 5.5.

Using multimeter, msasure voltage st
pin 10 of; UHT Jor Model 1540, or UF3
Tor Mudpls 1541 £ 1542

Fault llaa in pewar supply.
See Section 6.2.3, Faulty
Power Supply.




126 C1541 TROUBLESHGOTING & REFPAIR GUIDE

6.2.7 Faulty Read/Write Circuit (cont.}

@ Fraim Page 125

Alempt to load "partormance last”
which 15 &lared on the ¥|C demeo diek
that ceme with the digk driva.

Set up dual trace assilloacops 1o add
channels A & B. \nvert channel B. Gonnact
channal & 1o pin 1 ol; UH7 for Model 1548, or
UF3 far Modals 1541 8 1542, Also connecl
channgl B 16 pin 14 af the above integrated
clroult. Set sweep to 10 mill|Baconds; uka &

coupling.
v

Agatn attempt to load "perfarmanca tast” while absarving
qscilloscope. Verily that ospillpecope displeys wavetorrm

gimHar g thal In Fig. -2, Ampliypde mual be at Jeast 2.5

milllyolts peak-to-peak.

I3

wavaform YES

;;nplllude
?

Using mullimaler, meagure voltaga al
pin 18 ol; UCDA far Modab 540, or
UCZ for Modals 1541 & 1542

I3 :
ault llea In computer
voHage circult. Sas Secllon 628,
»35¥ Fayity Comprtae Girsgli.

Uslng multlmeter, measura valtege at;
pin 13 of W@E4 far Medel 154, or gin 3
of UD2 for Models 1541 & 1542,

@ To Page 127

L
{553 ) To Page 129

T

Tmy
(TYF}

|

Fig. 6-2. Waveform.
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6.2.7

Faulty Read/Write Circuit (cont.}

@: Fram Pape 126

Using multimeier, meagure vollage at;
pln 3 of LG4 for Model 1540, or pin 11
of UDZ far Modeis 1541 & 1542,

Ia
vellags %, NO
<08V

7

YES

Wslng multimeter, measure waltage al;
pin 4ol UG for Model 1540, or pin 10
of VD2 for Models 1541 & 1542,

Liging muilimaler, measurd vailage Bt
pin 2 ol WG4 for Modsl 1540, or pin 12
o UDZ far Madals 1541 & 1542,

vollage NO

Fault ligg in; UFS tor Model
1540, or LG4 tar Modals 1541
& 1642 Also check assoclated
PG board pathwork,

Fault Ik In; G2 for Model
1540, or UG tor Moosie 1541
& 1542, Alon check azsocisted
PC poard petheroth.

Fault figa in; UGH for Mode!
1540, or Y02 for Madels 1541
5, 1542, Algo chech asaociated
PG bosrd pathwork.

h

»35Y
H

YE&

Uging ruttimatar, meagure voltage al;
pin 12 o1 UG4 for Madel 1540, or pin 4
ol UDZ for Models 1541 & 1542,
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6.2.7 Faulty Read/Wrlte Circuit (cont.)

From Page 127

Lising multimeter, measure voltaga Wl
collestor of, 09 for Modsi 1540, or 32
for Models 1547 & 1542,

Fault hea in, Of for Modsl
1340, or Q3 for Models 1341 8
1542, Aleg Check aasoclated
PG board pathwaork,

Using muHimnaker, megsurs voitage
Acroes; GR12 1or Modsl 1540, or CRTE
bor Modela 1541 & 1542,

Fauh 188 In; CR12, Q3, ar R
for Modsl 154, ar CR13, QF,
or RAZ lor Models 1541 &
1542, Alwc check sasoclated
PC board peihwork,

I
voltaga Detwesn
ANVE LAY
?

Uaing multimatss, msssure voltega
across; FS3 10r Mixlal 1340, or R52 lor
Moasly 1541 & 1542

Fault lles [y G0 for Modal
1540, of GO for Moders 1341 &)
1542, Aleg check assoclated
PC board pathwork,

Frult liss in readtwrite haad, or dioden
CRE, CAY, CA10, GRE, GR11, & CRG for
Model 1540, or CR15, CRY16, CR17. GRIB,
CRYZ, & CA14 far Models 1541 & 1542,
Alac check assochaled wirlng snd PC board
pathwork
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6.2.7 Faulty Read/Write Circuit (cont.)

From Page 126

Liaing multimetsr, manasure voltage
acrosn; 717 lor Madel 1540, or A18
lor Models 1541 & 1542,

Y

Faull lles in; R18, R17, C23, o C57 lar
Wodsl 1540, of in R34, R18, CAd, o
a3 lor Modale 1541 & 1542, Alsg
chack associaled PC board pathwork.

Aliach channsl A ot oacillgacape ta pin 7 of,
LHT for Model 1540, or UF3 for Models 1541
& 1542 Connect channsl B of oscliloscope
1a pln @ of above Integrated Circuil.

¥

Atiampl 1o load "performance tesl” while
pbaarving cecilloacops. Verlly thal
gaclilascops diaplays a wavaform simllar o
Lhat In Fig. 8.3, Wevaform myal be at least
0.3 ¥ peak-io-peak

n
wevaform
sufticient

amplityde
T

Altech channal A of oscilloscope to pin 7ol
UHS for Meoal 1540, or UF4 for Models 1541

& 1642, Connect channel B of oeciloacops

to pin 8 of ebove intagraled clroul.

¥

Alternp 1o loed "parlormancs last™ while
obasrving caciloacops. Yerlfy thet
i simllar
1 be at

laya B
to that in Flg. s-: ‘Waveform rmun
|lgant 20 ¥V paak-lo-pank,

Ta Pega 130

|| 350 my
’ [FYP)
Flg. 6-3. Waveiorm.
Fault les i, UH? for Mogel 1540, ar
LF3 for Models 1541 & 1542, Aleo
check associated PG board pethwork.
WA L,
h \‘ w vp

Fig. 6-4. Waveform.
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6.2.7 Faulty Read/Write Clrcuit (cont.)

@ Fream Page 129

[

weveform

sulticlent

amplltude
ks

Sat gagllioacops contrata for single irace
operation. SYNG on channhel A. Aftach
praba for ehannel A to pin 7 of, UH4 for
Model 1540, or UE4 for Models 1541 & 1542,

¥

Attempt io load “perfarmance teat” while
obagrving oscilloecops. Verlfy thal
oacillogcops displaya a diphal slgnal whoss
lowegt point Is <0.8 ¥ snd highesl point is
>35Y,

Attech probe for chennsl A 1o; gin 11
of UG2 for Model 1540, or pin & ol
D3 lor Modely 1541 & 1542,

v

FaUlt ies in; LHS o Modal
1540, or UF4 for Madeals 1541
| & 1542 Adao check
asacclated PC board
pathwork,

Fault lige in; UH4 for Madel
1540, ar UEA Tor Modsiz 1641
41542 Algo chack
assuciated PC board

o,

Altempt to load "pertarmance leat” while
obaerving cacilioacope. Verlly thal
oeglllpacopa displays 2 diphal signal whosa
loweat point is <08 ¥ and highest point 1s
*36Y,

Fault lias In; UG2 or 27 for
Modal 1540, of In UD3 or G344
for Models 1541 & 1542,
Also chack associaled PC
board pathwork,
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6.2.7 Faulty Read/Write Circuit (cont.)

From Page 130

Adtach probs for channel A fo pin 7
ol; UGS for Modal 1540, or
Ltod for Models 1541 & 1542,

¥

Attampt 1o losd "performance tesl” while
obssrving oacllloscaps display, Yerify that
pacilloacope displeys a digital signal whose
lowest powt is <. ¥ and highast peint s
A5V

Lising mullimater, measure voltega at
pin & of; LNG3 for Model
1540, or UD4 for Models 1547 & 1542,

Fault Nles In; UGS tor Model 1540, or
LD4 for Wodels 1541 & 1542, Alac
check assoniated PC boerd pathwark,

Attach probe for channel A w; pin 1
] ol L2 for Modst 1540, or pin 12 of
UD3 for Models 1541 & 1542,

v

Attempt 1o logd "pardarmance lest* while
cbaarving osclboscope digpley, Verily thal
oacilioacope digplays a diglial mignal whoss
leweant point is <08 ¥ and highest polnt is
15V

Fault liss in; UFE for Modal
1540, or UG for Medata
1541 & 1542, Also check
assoclated PG board
patwork.

@ T Page 132
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6.2.7 Faulty Read /Write Circuit (cont.}

From Page 131

Attach probe {od channal & te pin 12
e, UG 1eor Mod el 1540, or UD4 Lor
Maodals 1541 & 1542,

¥

Attampt to load " peHormance 1a3l” witis
ohaarving cacHicacope display. ey that
oecilloEcopa displays a digh! sigral whoss
lgwest point i3 <0 B Y and highest polnl iz

Filt [aa |n; UG2 Jor Modsl 1540, ot
UDA jor Modele 1641 & 1542, Alao
oheck aascciiied PG board pathwork.

Altach prabe lor channal A topin 10
of, UG3 for Modet 1540, or UDJ for
Wodats 1541 & 1542

¥

Attempt to Ioed “perormance lest' whike
obmamving oaclibaccpe diaplay. Verlfy that
ogcilloacops disphays a digltal slgnal whoae
lowesl poinl ie <08 ¥ and highasi polnl is
15V,

Fault lles In; UG3 for Modal 1540, or
UD4 for Modale 1541 & 1542, Alsa
check assoclated PC board pathwork,

Ramove diskeite.
Tuin otf WIC-1341,
Remiwe, UCDA for Model
1548, or UCZ lor Modals

1541 5 1542

Model 1340, ar UG2 for Models 1541 & 1542;

Shert pins 15 & 1
Short pine 18 & 1
Shaort plng 18 3. 1

Mula: Sacket pine mey be shortad togethar ualng small

on socket, Dpticnatly, a dd-pin DIP header may be

elips on mech end.

Short Ihe fol'dwing pins legethar an the socket ol; UGD4 tor

gauga wire. Insert ands of Ins wire into ApplcabIE ping

ingertad alo the aacket, then the gppliceble ping on the
hemger may ba shorted 1ogeiher using a Jumpsr wire with

Ta Pape 132
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6.2.7 Faulty Read/Write Circuit (cont.}

@ From Pages 132 and 144

Tum on VIC 1541,

Attach oacllioscope probe o channel
A to pin 5 ol; UET lor Model 1540, or
WES for Modsis 1541 & 1542,

v

Varify thal oscllicscope displays 4 squire
ways with a perlod ol approximately 82
nangzaconds. The lowes! peint of 1he squans
wive musl be <08 ¥ and tha highssl paint
muat be X35V,

Fault ligs im, UGT, Y1, RY, A2,
L1, L2, C8, G, G11, 061, or GB3
for Model 1540, or Y1, L1, L2,
10, C11, 12, C13, or C1d lor
Modsls 1541 & 1542, Also
check masociated PC board
pathwork.

Altach prabe lor
A to pin 12 of; UET for Model 1540, or
LEE for Models 1541 & 1542,

v

Yerlfy thal oscllioscops displays 2 pulse
which occurs swary 1.0 microasoond. Lawsst
poind ol wavatorm muat be <0.8 ¥ and
highest point muat be >3.5 ¥.

Faull |las In; UET for Modat
1540, or UER Jor Modela 1541 &
1542, Ateo check pesociated
PC board pathwor.

Turn off ¥IC-1641,

Ramove Jumper From batwasn pine 15
& 1 on socket of, UCD4 for Modal
1540, or UC? for Models 1541 & 1542,

¥

fnstall Jumper bebwesn pina 15 & 200
aocket of; UCD4 for Modesl 1540, or
VG2 for Models 1541 & 1542,

@ Ta Page 134
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6.2.7 Faulty Read/Write Circult (cont.)

@ From Page 133

Varlly 1hal oaclacope diapiEys & puise
which ecoyrs approximately svery 937
RANGKACONdS, Tha lowes! point of the
warvwtorm ruat ba <08 ¥ and Ing highest
peinl mugt ba 235 Y.

NOD

Faull ties in, UET for Moded 1649,
ar UEE for Modaly 1341 & 1542

Turn ofl VIC-1541.

Remove Jumper from balwasn ping 156
4 190 socket of, UCD4 for Model
1540, tr UC2 for Models 1547 & 1642,

v

inatall jumpar Balwas pins 18 8 20
on aockael oF; UCDA for Model 1540,
or G2 lor Models 1341 &1

Yerily ihat tcllicacope diapdeys & pulse which
ooCura

wrary B12

Tha lowesl point o the waveform must be
<0.8 ¥ and tha highasl peinl =35V,

b 4

130 oheck mzsccinted PC board
pathwork,

Fawlt [les (o UET for Model 1540,
] of UEE hor Modale 1541 & 1542

Turn eff YIC 1541,

Remove [umper Irom between pina 15
& 20 on aocket of, UED4 for Medel
1540, or UCT for Models 1541 & 1542,

¥

Inslall jumper betwean ping 15 & 1.on
3ochel of; GO for Model 1540, or
UC2 lor Models 1541 3 1642,

an WG-154t.

To Pege 135

Also chack azsociated PC board
pathwork,
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6.2.7 Faulty Read/Write Circuit (cont.)

From Paga 134

Warlty that oecitioacope displays a pulss
which doturs approdimately every 875
nancaeconds, The iowast peint of the
wavatorm must be <0.8 ¥ and the highasi
point must be >3.5 V.

Tutn ofl VIC1541.
Fermove st |Ine cord.

Ramoye ail jumper wires. [Aatall;
UCD4 for Model 1540, or UG lge
Modeiy 1541 & 1542,

you
troutrieatogting
Medel

Replaga UGT for Madela
1541 E 1542,
Inatall ac Hna cord.
Turn on YIC-1541,

Teat ¥IC-1541 10 ses |f
malfunction has been
corracled,

Han
mallunclion
een
corrected
7

Fault lles In; UET lar
Maodlal 1540, or WES lor
Modals 1541 & 1542,

Fault 1iea In computer glreubt.
Sea Gectlon 628, Faulty Compular
Clrcuit,

@ Ta Page 136

Feult was in WG1. Load and rup
" pae Iaat* to
asrvicasbility,
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6.2.7 Faulty Read/Write Circuit {cont.)

@ Fram Page 125

Faplace YF4 with g
known good P4LE193.

Instatl ac lIne cora.
Turn on VIC-1541.

Tegl VI 1541 to sea I
malfunclion has baen
corracted.

Has

mefunclion Faull was In UF4. Loag

end run *performance
tasl* to determing
sarviceakillty.

NO
Tumn off ¥|G-1541.
Ramave ae ling cord,

Replace UE3 wilh a
knawn gaad 74LS181.

Inatall ac Wne gard,
Turn on YIC-1541.

Tesat WIC-1541 10 sa0 i
mallunetioh hes bean
coreciad

Has
malfunction
beamn
corracbed
7

Faull wax In UE3. Lrad
and run "parformance
tasl™ to datarmine
sarvicoabillty.

NO
Turn clf VIC-1541.
Ramove ae ling cod.

Rapisce UD2 with a
known good FALS184.

Inatall ag line cond,
Turn on VIC-1341,

Test ¥IC-1341 10 3ee I
malfunction nas besn
L OitECtEd.

Hes

maifunction Faull was In UD2. Load
been

| and run *performance
‘gut” o datermine
sarvicaability,

comaclad
?

NO
@ Ta Page 137
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6.2.7 Faulty Read/Write Circuil (cont.)

@ From Fage 138

Turn QIf WIC-1541.
Farhdve a |ire cord.

Replece LUC2 with &
known good F4LE133.

Insinil we Nnw cord,
Tum on ¥IC-1541

Teegt VIC-1541 Io aea )
mallunelion has bagn
corrected,

Has
malfunectlon

Faull wag In D02, Load
and run * parformancs
teal” to determing
marviceablty.

Turn otf VIG-1541.
Remove a¢ ling cord.

Raplace LB with 8
known good TALST4.
Irvskall pe ling cord.
Turm on VIC-1541.

Tart VIC-1841 to aen il
malfunctlon hes bean
caracted.

Fault wee In LUE4. Load
Bnd run "pertanmance
tenl” to determina
ancvicuability,

Turn ofl ¥IC-1541.
Awmgve ac [Ine cord.

Foplaca LG with &
known good T4LS245.
Install ac |ine cord.

Tum o VIC-1541.

Teat VIC-1347 10 sea IF
mabunciion hay been
poareched.

Hay
mmitunclicon
baan

corrachod
T

Fault was n UGS, Loms
and run * partormance
tmat" bo delermine
sarvicaabllily.

To Page 138
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6.2.7 Faulty Read/Write Clrcuit {(cont.)

Heplace UD2 with &
wngwn good TALS 165

Teat VIG- 1541 10 see If
malfuncilon naa bean sorached,

Fayll was In UD3A. Load and
E run pedarmance lest” 1o
datatmine asrvicaahillty.

Turn ofl YIC-1541.
Awmcwve ac line cord.

Has
mallunction Fault was in UF3. Load and
beart ryn *parformance teat” 1o
carractl detarmine sanicenbillty.
7

Turn off VIC- 1541,
Remove &c line gord.

Replace UES with 5
hnown good JALEGE

Ingtall &G line cord
Tum on YIC-1541.

Tast YIC-1541 1o sae If
madfunction hds bean corredied.

Haz
malfunction Feutl was In UES. Load and
bsen run "perfarmance leat” 12
oom;;.tad detes mine sarviceability.

] @ To Fage 138
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6.2.7 Faulty Read/Write Circuit {cont.)

@ From Page 138
Turn off ¥W|C.1541,
Aorova e lina cord,
Reptace UFS with a
known good 7ALSO0.
Irgtall ae ling cord.
Turn on VIC 1541,

Text VIC-1541 to 3ee ||
malfunctlon has bern corraclad.)

Han
malfunction
n
coracted
T

Test VIC-1341 to sae il
mElfunction has bean comrected )

Has
maltunstian

Turn off VIC-1541,
Remove ac lIne cord.
Replace UG wiih a
known pond TALS14.
Inzdall ac fine cord.
Tum on VIG-1541.

Test YIC-154 to sae If
malfunction hes been comectad.

malfunclion
baan
conectad
T

To Page 140

Fautl was In UFS. Laad and
ryn “parformance test” to
detarmine sarviceabl|lty.

Fayit wag in UFS, Lomd and
run "parlmance lagt’ to
dalarmina sarviceab|Ity.

Faulr wae In UC1. Load and
run "performance last™ to
delarmine sarvicenblity,




140 (1541 TROUBLESHOOTING & REPAIR GUIDE

6.2.7 Faulty Read/Write Circuit (cont.)

@ From Paga 126
Ramovd Y disk from
drive unlt.

Using mullimaler, maasure voltags et
- pin 14 ol; UCD4 lor Model 1540, or
Rapair pathwork, Lasd UCZ for Models 1541 & 1542

and run "partormance
test” ta dalarmine
Servicanbllity.

ppog) From Page 139

ack PC board pathwork
assaclated with parts
rapleced atova.

Fault lea In computes
Clrcult. Sea Sactlon
B.2.8, Faully Computer
circult.

Using muHimaler, Maaiure vollage at;
pin 8 ol UG ror Model 1540, or pin §
ol Us1 for Models 1541 & 1542

Fault |lea in opllc davicas
CA1 & Q1 on drive unil, Also
cheak amsocated wising

and PC board pathwork.

Fault Hea in UG lor Modal 1540, ar
UA1 for Models 1541 & 1542,

Alzo chack avsociated PC board
pattiwork,

Turn ofl ¥IC-1541.

Remove; VOO for
Modal 1540, ar UG2 tor
Wodels 1541 & 1542

v

Shert the lallow(ng plas 19gelher on Ihe socket of; UCD4 far
Model 1540, or UG2 for Models 1541 & 1542,

Bhori pins 15 & 1
Shor ping 14 &1
Short plna 18 61

Nota: Sachal pina may be sharted logather uaing small
DRUDe wire. Inserl anda of Ihe wira Intg applicabls pins
on mockel. Optianally, 2 40-pin DIF header may ba
Ingarted inlu Lha mockel. then the wpplicable pins on the
haader may be ghorted fogether using a jumpsr wire with
clips on sach snd.

Ta Page 141
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6.2.7 Faulty Read/Wrlte Circuit {cont.)

@ Frgm Page 140
Turm en VIC-1541,

Uaing muttimatar, measurg voidags at,
pin t ol UG for Model 1540, or pin 13
of UD2 lor Modals 1541 & 1542,

Is
vollage
<0av
7

YES

Lialng multimeter, messurs voitage a1;
pin 3 of LK34 far Modsl 1540, or pin 11
of UDZ for Models 1541 & 1542,

Uning multhmatss, measure vcliage at;
pin 4 gf UGd lor Model 1540, of pin 10
of UDZ for Modain 1541 & 1542,

Uning muitimeter, measure vollage at; |
ping 2 & 12 ol LG4 for Model 1540, or
ping 4 & 12 of IDZ2 for Modals 1541 &
1542

s

vultage NO

Faull [le8 In; UFS lor Model 1840,
or LICA for Modsls 1841 & 1342,

Also check associgied PC board
pathwark.

Fault lles in; LKG2 for Moda! 1540,
or UC1 for Models 1541 & 1542,
Alse check associalad PC board
pathwork.

Fault 1las in; UG4 tor Model 1540,
of UD2 for Madels 1641 8 1543
Also check wesociated PG buard
pulhwork

<08V
?

Using muitimeler, Messurs voltags
scrons; GRIZ for Modal 1540, or CR12
far Models 1841 & 1542
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6.2.7 Faulty Read/Write Circuit (cont.)

@ From Page 141

Uaing rmultimeder,
measura voltage across:
R53 lor Modal 1540, ar
RS2 for Modela 1641 &

Gonnacl oacilloscopa probe lar
channal A ta collactor of; 08 Tor
Model 1540, or Q3 for Modals 1541 &

1542
v

Vadily that osci I

P P a
almikar to that shown in Fig. 8-5. Highast
poind ol wavefarm must be greater than
+ 11,0 ¥, ang the lowest polnt muat be mora
nggallve than - 20V,

L]
wavslorm
correet

YES

Turn alf VIC-1541.
Remove #¢ hne cord.

Faylt ligs in; Q3 or CR12 lor Model
1540, o in QT or CR1E for Modala
1541 & 1542, Alao check nsaoclated
PC Doard paLiwerk.

Faull liez in; O hor Model 1540, gr
Q8 for Models 1541 & 1542. Alao
check associted PC borrd pathwork.

«12¥

Flg. 6-5. Waveform.

@ To Page 143

Table 6-3. Read/Write Head Resistance Check

Faull lima In readiwrite

Disconnect; J2 from P2
for Model 1540, or J8

trom P8 for Madels 1541
& 1542,

Check reslslance of
ragdiwerile head uxing
Table 6-3.

Lsing a multk k the following tast
polnty, Reslglance must be within the mity ixed.
TEST POINTS RESISTANCE
Fur 1540 For 1541 For 1540 For 1542
& 1542 & 1541

JZ.pins 184 JE pins1 &4 14-15 chmy 10- 184 ohoms
JZ2. pns3&4 J8. prsd&s4 8-12 ohma 12-16 ohme
JZ. pins4 &5 J5 pingd &5 14-19 ohma  10-14 ohms

Fault |les |n; 08, CRE, or LG4 for

head ar
wirlng,

Model 1640, or In G6, CRIS, or LD2
for Modals 1541 & 1542, AJao chech
associaled PC board pathwork.
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6.2.7 Faulty Read/Write Circuit (cont.)

@ From Page 142

Connecl oacllloscope proba lor
channal A 1a callector of; Q11 lor
Model 1640, or Q4 tor Models 1541

5 1542
¥

YVarify thai pe a I

&imilar o that shown in Flg, 8.5, Highas! point
of wavaform mus! be graatsr than + 110V ang
th;éo:ast point shouyld ba more negative than

Turn aff V|C-1547,
Rempve ac line cord.

haconnect; J2 irem F2 lor Mode|
1544, or J8 from PG for Models 1541
& 1542,

Check resistance ol readiwrite
hgar! ualng Table B-3.

Fault Hes in; 11, CR11, or

1 llos In raadhwria LG4 for Model 1540, or In Q4,
ar ausosiated wirlng. GRIB,or D2 tar Models 1541
% 1342, Alsg check

usaoclated PC board pathwark.

Turn aff YIC-1541.

Remave @G ling cord.

Discenneact; J2 lrom P2 for Modal
1540, or J& from P for Models
1541 & 1542,

Chack reslslance of madiwrite
haad uaing Tabkg §-3.

Is
resiglance
carract

Frult ies In readiwrite head
or agsoclated wirlng,
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6.2.7 Faulty Read/Write Circuit (cont.)

From Poge 142

Raconreel; JZ 16 P2 lor
Moda! 1540, of J8 to PR
far Modeds 1541 & 1542

Ingtadl ag Hne cord.

Ta Paga 133

6.2.8 Blown Fuses

Continued Itam fiowehart
In Sacllon 5.3.

Tum off VIC-1541.
Remove ac line cord.

Hoploce fuse F1 with &
1.0 4 fuse.

Diseonneot J1 from P4,

Inntall ac line cord.
Turn tn VIG-1541.

Walt 30 sgcands.

Tum clf ¥IC-1541,
Aemova & Hina cord.

Famove and inspest
fuse F1,

Fault llas in tranaformer
T1 or asancialed wiring.

YES

Fault lisa In U1, U2, GR1, OR3, C1, or C4,
Fault may also (la In; C51 & G52 for
Maodlet 1540, or C16 & CAT tor Modela
1541 8 1542, Also check associated

PC hoprd palhwork.




CHAPTER 7

Advanced Theory

of Operation

ory of operation, discussed on the com-

ponent level using the circult schematic.
Section 7.1 covers Model 1540 and Section 7.2
covers Model 1541. Because Model 1542 is so sim-
ilar to Model 1541, Sectton 7.3 only points out the
minor differences between Models 1541 and 1542,
If you are troubleshocting Mode) 1542 read Sec-
tions 7.2 and 7.3.

This chapter provides the fourth level of the-

7.1 ADVANCED THEORY,
MODEL 1540

7.1.1 Frame Electrical Theory
{Refer to Figs. 7-1 and 7-2)

The electrical function of the frame assembly is
to condition and convert the ac line voltage before
applying it to the power supply on the disk control-
ler PC board.

The ac line voltage enters the disk drive at J9,
which is both a connector and an RFI filter. After
passing through the filter, the ac voltage is applied
to the SPST power switch, S1. The output of the
power switch is applied te F1, which provides
overcurrent protection. F1 is a 1-ampere, 250-volt
slow blow fuse. The output of F1 is fed to the trans-
former, TL. T1 steps dowm the ac line voltage Into

9 volts ac and 16 volts ac. Both of these outputs
have their own secondary windings and are isolated
from each other.

a FOWER _ B Al
- SWTCH FUBE *-FMR 18 yhe

Fip. 7-1. Block diagram of frame assembly, Model 1540.

Jl, a0 INPUT
L]

Iy #2

w92

ABAL LINE

AT M v o

iy o ™

AE LD g v -y
WE

VAL, S0-BOHE

Fig. 7-2. Schematic of frame assembly, Model 1540

7.1.2 Power Supply Electrical
Theory (Refer to Figs. 7-3 and 7-4)

The VIC-1541 power supply produces two
regulated voltages, + 12 volts dec and +5 volts de.
These voltages are derived, respectively, from the
16 volts ac and 9 volts ac supplied by the frame
assembly. The power supply, located -on the disk
controller PC board, has a reliability switch which
removes power from the write amplifiers in the

145
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Fig. 7-3. Schematic of power supply, Mode! 1540.

+5v +v +8W .
— - w
BYAC RECTIFIER FILTER REGULATOR uald
+i2v +izv izv - b2V
BYAC— LrorieEr FLTER REGULATOR I -
fRELIABILITY
W
SWITCH onliid

Fig. 7-4. Block diagram of power supply, Medel 1540,

event of a +5-volt failure or during power up/
down. Thus, the reliability switch protects the data
on the floppy disk by disabling the write amplifiers
whenever the +5-volt line goes below 3.9 voks.

7.1.21 +12 Volis DC

Sixteen volts ac is applied to the power supply
via pins 1 and 4 of P1. From P1, the ac power is
applied to bridge rectifier CR1. CR1 rectifies {full
wave] the 16 volts ac to produce approximately
+21 volts de. The output of the rectifler is applied
to a filter consisting of C1 and C51, which smooths
out the pulsating dc from CR1. The cutput of the
filter is appled to U2, a +12-vck regulator, The
output of U2 is the regulated +12 volts dc output
of the power supply. C2, C62, and C3 reduce line
noise, and CRZ protects the regulator against nega-
tive voltage excursions during power up/down.

7.1.2.2 +5Volis DC

The +5-volt leg of the power supply operates
in the same fashion as the +12-volt leg, the only
difference between them is in voltage levels, Nine
volts ac is appiied to the power supply via pins 2
and 3 of P1l. The ac power is applied to bridge
rectifier CR3. After rectification, the resulting + 10
volis dc is filtered by C4 and C52 before it s
applied to the +5-volt regulator, Ul. The cutput of
U1 is the regulated +5 volts de output of the power
supply. Both C5 and C65 reduce line noise and
CR4 protects the regulator against negative voltage
excursions during power up/down.

7.1.2.3 Reliabllity Switch

The reliabitity switch consists of Q1, Q2, CR5,
and associated components. Q2 and CRS form a
comparater. When the +5-valt ine exceeds +3.9
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volts, base current of Q2 flows through the base-
emitter junction via R4, R5, and CR5. The cutoff
voltage is determined by CR5 (3.3 volts) and the
base-emitter drop of Q2 (0.6 volt). As the base-
emitter current increases, collector-emitter current
also Increases. When Q2 begins to draw collector
current, it forces Q1 Into conduction by causing
base-emitter current to flow through Q1 wvia L7,
Q2, RS, and CR5, When Q1 Is turned on, approxi-
mately 11.6 volts is applied to the +Vey line to
enable the write amplifiers. If the +5-volt line drops
below 3.2 volts, Q2 is turned off, in turn turning off
Q1. With QI tumed off, power is removed from
the +Vsy line and the write amplifiers are disabled.
R6 ensures that Q1 is properly turned off by shunt-
ing any Q2 leakage current away from Q1. L7 and
C12 form a low-pass L-type filter which isolates the
notse produced by the motars In the +12-volt line.
Cl14, C25, and C34 are bypass capacitors which
reduce noise in the +Vay, line.

7.1.3 Timing Electrical Theory
{Refer to Flgs. 7-5 and 7-6)

The timing circuit produces the clock signals.
One of the outputs is a 1-MHz square wave. This
fixed 1-MHz clock signal is applied to the micropro-
cessor, contralling the rate at which the micropro-
cessar executes instructions. The second outputis a
variable frequency pulse which is used to contral
the encoder/decoder circult. The timing circuit
consists of a2 16-MHz oscillator, a divide-by-16 fre-
quency divider, and a programmable divider.

16 MHz
OECILLATOR

i ENGODER
6 <N DECODER
cLOCK

CLOCK BEL A BIT BYNC
1 MHz

CLOCK GEL B
Fig. 7-5. Block diagram of iming clreuit, Model 1540,

7.1.3.1 16-MHz Ogclllator

The 16-MHz osclllator consists of UC7, Y1,
and associated components, ¥1, UCTC, UC7D,
R1, R2, and C10 form a crystal-controlied square-
wave oscillator. UC7B buffers and shapes the clock
signal. The output of the 16-MHz oscillator {UC7B,
pin 4} is applied to the divide-by-16 frequency
divider and to the programmable divider.
7.1.3.2 Divide-by-16 Frequency Divider

The divide-by- 16 frequency divider conslsts of
a 4-bit binary counter, UC6. Pin 5 {the divide-by-2
output) of UCH is applied to pin 6 of UCE in order
to clock the last three stages of the counter, The
output of the divide-by-16 frequency divider is
taken from pin 12 and is applied to the micropro-
cessor via L3 and R3 which fitter the clock line to
reduce noise.
7.1.3.3 Programmable Divider

The programmable divider produces the clock
for the encoder/decoder circuit and may be reset to
allow the phase of the encoder/decoder clock to

EmEOBERS
BECOOER CLOGK

GugEk L E

Flg. 7-6, Schematic of timing circuit, Model 1540,
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be controiled. Floppy disks have fewer sectors per
track on the innermost track {track No. 35) than on
the cutermost track {track No. 1}. This variation in
number of sectors per track keeps the bit density
fairly constant throughout the writing surface of the
disk. Each disk is further divided into four zones,
with each zene containing a unigue number of sec-
tors per track. The programmable divider has four
possible output frequencies, with each frequency
correspanding to one of the four zones on the
fioppy disk. In order to maintain faitly even bit den-
sities, the encoder/decoder must be clocked at a
faster rate when writing on the outer tracks than
when writing on the inner trachs. This is because
the outer surface of the disk is passing over the
head mare quickly than the inner surface. Thus, it
is the encoder/decoder clock that determines how
many sectors will fit on any given track.

The divisicn facter of the programmable di-
vider is controlled by the CLOCK SEL A and
CLOCK SEL B lines. Table 7-1 defines parameters
for each zone. The programmable divider consists
of UE7, UEBC, and UESD. UE7 is configured as a
presetiable 4-bit binary up counter. The output of
UE7 Is taken off pin 12, the TC output. The TC
output (active low terminal count} goes low when
the counter overflows from 1111 to 0000y . This
active low pulse is inverted by UESC, producing a
positive pulse. The output of UESC 15 applied to
UESD and to the encoder/decoder circuit. The
output of UESD is an active low pulse that is
applied to the load input of the presettable counter.
When the lpad input goes low, the counter is preset
to the values present on the A, B, C, and D lines.
The C and D lines are strapped low and therefore
each kne is set to 0. If the A and B lines are both
low (zone 4 condition), the counter is preset to
0000y Sixteen counts later the load line will reset
the counter to 0000y If the A line only is a logic 1
(zone 3 condition), the counter is preset to 0001
and 15 counts later the load line will again preset
the counter to 0001;z. Note that anly 15 counts
were required, since the counter had a head start of
one count. If the B line only is a logic 1 {zone 2
condition}, the counter is preset to 00103. The
counter now has a head start of two counts and will
require only 14 counts before it is preset again. If
both the A and B lines are at logic 1 {zone 1 condi-
tion}, the counter is preset to 0011;z. The counter
now has a head start of three counts and will re-
quire only 13 counts before it is preset again.

Table 7-1.  Timing Circult Parameters

ZONE1 ZOMNEZ ZONEJ ZONE4

CLOCK SEL A 1 [H 1 4
CLOCK 5EL B 1 1 ] o
Drvsion Factor 13 14 15 18
Encoder/Cecoder Clock

Freq (MHz) 12307 1.1428 10686 100
Sectors per Track 21 20 18 17
Track Mumbrers 1-17 18-24 25-30 31-36

L16 and L4 through L6 filter the signal lines to
reduce noise. L1, L2, C9, C61, C63, and Cl1
form a low-pass L-type filter which prevents the
coupling of noise from the timing circuit to the +5-
volt line and vice versa.

Pin 12 of UJESD is the BIT 3YNC input. When
a positive pulse is applied to pin 12, the output of
UESBI {pin 13} is applied to the load line, causing
the encoder/deceder clock to terminate the current
cycle early and begin a new one. A pulse from the
read circuit is applied to the BIT SYNC input every
time a high-to-low or a low-to-high transition occurs
in the serial data on the disk. When this pulse
oceurs, the encoder/decoder clock is set to the
beginning of its cyele and the clack is synchronized
with the serial data. The timing ciecuit maintains the
phase relationship between the serial data and the
encoder/decoder clock to within 62 nanoseconds.

7.1.4 Computer Elecirical Theory
{Reler toa Figs. 7-7 and 7-8)

The computer performs two major functions—
serial bus communication and floppy disk control.
Communication with the serial bus is accomplished
by the serial bus interface. Interfacing with the
floppy disk is accomplished by the read, write, track
select, motor drive, timing, and optics circuits,
along with the drive unit itself. The computer com-
municates with these devices through the versatile
interface adapter (VIA})., The computer consists of
the MPU, ROM, RAM, write logic, address de-
coder, V1A, and the serfal bus interface.

7.1.41 MPU

UCDS is a 6502, 8bit microprocessor. The
microprocessor feiches an instruction from ROM or
RAM and executes the instruction. The tnstruction,
in tum, causes the microprocessor to alter data in
RAM, internal registers, or registers in.the VIAs.
After completing each instruction, the MPU fetches
the next instruction and the cycle continues. The
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SERIAL BuUS * - 1 MHz
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Fig. 7-7. Block diagram of computer circutt, Mode] 1540,

rate at which the micreprocessor executes instruc-
tions is determined by tha ¢1 clock present at pin 37
of UCD5. The ¢1 clock is produced by the timing
circuits [refer to Secton 7.1.3, “Timing Electrical
Theory”}. The microprocessor in tum produces an
inverted, nonoverlapping clock signal (i.e., ¢2} from
the @1 clock. The 42 signal is present at pin 39 of
UCDS. Two NOT gates, UB6A and UB6R, buffer
the ¢2 clock before it is sent to the VIAs (UCD4
and UAB1) and to the write Iogic. The ¢2 signal is
used to synchronize write operations; therefore, the
ROM does not require the ¢2 signal,

The nonmaskable interrupt (NME, UCD5, pin
6) is disabled by R23 and s not used. The ready
line (RDY, UCD5, pin 2} is held at a logic high by
R22 and also is not used.

There are three lines entering the microproces-
sor that allow hardware devices In the VIC-1541
to change the sequence of instructions exacuted
by UCDS5. These lines are: set overflow (SO, pin
38), interrupt request (IRQ, pin 4), and reset RST,
pin 40). When the set overflow line goes high, it
sets the overflow bit in the status register internal
to UCD5. The sequence of instructions may be
changed by testing the overflow flag using the BVC
{branch if overflow clear) aor BVS (branch if over-
flow set) instructions.

When the interrupt request line goes iow, the
microprecessor calls the subroutine whose starting
address is stored at locations FFFEj .y (low byte)
and FFFF ey (high byte). FEFE poy contains FE ja

and FFFF ey contains 67 ,,y. These hwa bytes form
the 16-bit address FE67y,,, which is the starting
address of the interrupt routine, The IRQ lne may
be defeated or “masked” under software control.

When the RST line is pulled low, the micro-
processor executes the instructions whose starting
address is located at FFFDy,, f{high byte) and
FFFCjhe (low byte). The address stored In these
two locations is EAAO,., which is the address of
the first instruction of the reset routine. The reset
routine initlalizes the V1C-1541.

7.14.2 ROM

UAB4 and UARS are 8K X 8 ROMs which
together form a 16K ROM. The ROMs caontain in-
structions which make up a machine language pro-
gram called the DOS (disk operating systemn}. The
ROMs are located between addresses CO0,.,, and
FFFFyey. Data Is applied to the data bus (DD
through D7) from the ROM when the CE line (pin
20} goes low. The address inputs {AQ through
A12) determine which one of the B192 bytes in the
ROM will be applied to the data bus. While the CE
line 1s high, the data outputs are tristated and
essentially disconnected from the data bus.

7.L.4.83 RAM

The RAM consists of four 1K X 4 RAM chips;
UB3, UA3, UBZ2, and UAZ. Together they form
a 2K-byte RAM. The RAM is loceted between ad-
dresses 0 (0000ey) and 2047 (D7FF pey). Signifi-
cant locations in ROM are:
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0000-00FF
0100-{1FF

Zero Page
Microprocessor Stack

The zero page contalns variables, pointers, and
other data used by the DOS. The microprocessor
stack is used for temporary storage of data.

When the MPU writes to the RAM, the data to
be wiiiten: is placed on the data bus (D0 thiough
D, the location that the data is to be written Into is
placed on the address bus {AD through Al%}, and
the WE (write enable} and C5 {chip select) lines are
brought low. When the MPU reads from the RAM,
the location to be read is placed on the address bus
(A0 through A15) and the CS line is brought low.
Data is then gated from the RAM to the data bus
{D0 through D7}.

7.1.44 Address Decoder

The address decoder selects one of the devices
listed in Table 7-2 when the address bus contains
an address within the address range of the device.
UB7B, UB7C, and UB7D decode the ROM low
and ROM high addresses. UB7C is configured as a
NOT gate, which Inverts A13 before it is applied to
UB7D. UB7D enables UAB4, the low ROM, when
AlS = logic 1 and Al3 = logic 1. UB78 enables
UABS, the high ROM, when Al15 = logic 1 and
Al3 = logle 1. AOD through Al2 are decoded by
the selected high or low ROM. Notice that Ald is
not decoded, and it therefore does not alfect the
operation of the decoder. The end result is two
identical 16K blocks of ROM. Each of the ROM
chips has two valid address ranges. One range is
used with Ald = logic 1 as in Table 7-3.

Table 7-2. Address Decodar Parametars

DEVICE ADDRESS RANGE (HEX)
RAM, Low (UBZ & UAZ) 0000-03EF
RAM, High {UB3 & UAJ) 400-07FF
VIA, Serlal Bus (UAB1} 1800-180F
VIA, Dlsk Control (LICD4) 1000-1COF
ROM, Low {UAB4) CODG-DFEF
ROM, High (UABS) EO0O-FFFF

Table 7-3. ROM Images

Ald = LOGIC O Ald = LOGIC ]
ROM, Low (UAB4) B000-9FFF CO00-CFFF
ROM, High (JAB5) AD00-BFFF EOUO-FFFF

Data that is read from address 8000y, is
identical to the data read from address COO0.,,.
This must be so because both address the same
focation in the same ROM. The redundant 16K
black between 8000, and BFFF,, is not nor-
mally used. It Is just a by-product of the address
decoder scheme. Motice that the read/write sig-
nals are not decoded for ROM addresses. - The
VIC-1541 hardware does not prevent a bus conflict
between the microprocessor and the ROMs. The
hardware design merely assumes any memory
transfer at or above 8000,y is a read operation.

CAUTION

Mever write to memcry locations at or
above BO000D;... A bus conflict may occur,
causing permanent damage to UAB4, UABS,
or UCDE,

UBR, a2 BCD-to-decimal decoder, decodes the
RAM and V1A address ranges. Address lines A10,
All, and AlZ are connected to the A&, B, and C
inpute, respectively, of UB8. As a result, the out-
puts of UB8 decode cne of eight 1024-byte blocks.
Address line Al5 is applied to the D input of UBS.
When the D Input is a logic 0, one of the 0 through
7 outputs will be active (1.e., logic 0). When the D
input is a logic 1, outputs O through 7 will be inac-
tive, effectively disabling UB8. Any address at or
below 7FFF . will enable UBE. Any address at or
above 80004, will enable the ROM array.

As noted previcusly, UB8 can decode one
of eight 1024-byte blocks of memory. Notice that
UB8 does not decode A13 or Al4. As in the ROM
acldress decoder, this produces redundant images
of the 8K block decoded by UB8. Since two bits
are not decoded, UBS produces four identical 8K
blacks of memory as oppased to the two identical
blocks produced by the ROM address decoder. The
address ranges for each 8K block are as follows:
0000~ 1FFF gy, 2000-3FFF ey, 4000-5FFF s
and 6000-TFFF . Writing to location 0000,
produces the same result as wrlting to locations
2000, 4000 (e, o 600010y, The redundant
ranges of 2000-3FFF ., 4000-5FFF .9, and
6000-7FFF jhey are not normally used.

The 0 output of UBB 15 used to enable the
low HAM pair {UB2 and UAZ), while the 1 out-
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put iz used to seiect the high RAM pair. Table 74
illustrates the RAM address range. The 2 through 5
outputs of UB8 are not used. With four images
being produced, this leaves the following locations
not addressing any devices: 0800-17FF ey, 2800-
37FF prext, 4800 -5TFF fhung, and 6800~ 77FF oy

Table 7-4. RAM Images

Al =4,
Ald=4

Al3=1,
Ald=10

Al3=0,
Ald=1

Al3=1,
Ald=1

RAM. Low DO0Q-03FF 2000-23FF 4000-43FF 6000-63FF
RAM, High 0400-C7FF 2400-27FF 4400-47FF &400-64FF

The & output of UBS enables the serial bus
ViA, UAB1. Natice that UABI decodes AQ
through A3. A4 through A9 are nat decoded,
again producing redundant images. There are 64
images of the 16 VIA registers in the 1024-byte
block enabled by UBB. There are also four images
of each 1024-byte block that is selected. This gives
a total of 256 images of the V1A reaisters. Typi-
caily, the serlal bus reqisters are accessed at 1800~
1BOF g, by the DOS.

The 7 output of UBS is used to enable the disk
controller VIA, UCD4. Again, this VIA has a total
of 256 redundant images. Typically, the disk con-
troller VIA is accessed at 1C00-1COF ey by the
DOSs.

7.1.4.5 Wrlte Logic

UBAC and UBT7A form the write logic circuit.
UB6C inverts the R/W {read/write} line from pin
34 of UCD5. The output of UB6C will be high dur-
ing a write cycle and will be applied to the NAND
gate UB7A together with the ¢2 signal from UB6B.
The output of UB7A drives the WE {write enable}
lines on the RAM chips UBZ, UB3, UA2, and
UA3. The write legie for the V1As is internal to the
V0As. Therefare, the R/W line and the $2 signal
are applied directly to the VIA chips.

7.1.46 Serlal Bus

The serial bus circuits consist of UAB1, UG2B,
uDl, UC1A, UCI1B, UCI1E, UCLF, and assoclat-
ed components, The seral bus circuits interface
the computer with the sertal bus and aliow the
VIC-1541 to communicate with the VIC 20/Com-
modore 64. The serial bus circuits also control the
reset line for the VIC-1541 computer,

When power is first applied to the VIC-1541,
C56 is in a discharged state, producing a loglc O at

the input of UD1E. This makes the output of UDI1E
a logic 1, which is appiied to pin 9 of UDLD. The
resulting logic O out of UDI1D drives the reset line
for UABI, UCD4, and UCDS5, causing them to
assume thelr initialized states. After a short period”
of time, C56 will be charged through R43, up to
the logic threshold of UD1E. This causes the output
of UDIE to change states. In turn, UD1D changes
states and places the reset line high, allowing the
computer to start execution of the DOS. If the VIC
20/Commodore 64 is reset, the reset line on the
serfal bus {pin & of P3 and P4) will go low f{logic 0).
This logic O is inverted by UCIE and applied as a
logie 1 to the input of UD1F, which discharges C56
to a logic 0. Subsequent action of the reset ¢lreuit is
as described earlier. CR17 is provided to discharge
C56 f power is momentarily removed from the
WVIC-1541. The reset clrcuits are active only during
power-up of the VIC-1541 or the VIC 20/Commo-
dore 64.

The VIC-1541 serial bus is similar to the IEEE-
488 bus (also known as GPIB or HPIB), but it is
slower and does not use some of the control sig-
nals. Like the [EEE-488 bus, the VIC-1541 bus
may be interfaced with several peripherals, each
having a unique address. All the peripherals are
daisy-chained together. Daisy-chaining means the
first peripheral is connected to the computer, the
second peripheral is connected to the first, the
third peripheral is connected to the second, and so
on, Daisy-chaining is the reason the two serdal bus
connectars, P3 and P4, are wired in parallel. The
users of the bus {e.g., VIC 20/Commodore 64,
VIC-1541, printers) can be divided inte three
groups according to their activities at any glven
instant: controller, talker, and lstener.

Only the VIC 20/Commodore 64 may be a
controller, talker, and a listener. The peripherals
may either be talkers or listeners. The controller
dictates bus commands to the peripherals which tell
the addressed device whether to talk, listen, untall,
or unlisten. These bus commands are:

Talk— Addresses a specific device and
instructs the device to prepare to send data.
Untalk—Addressed device is instructed to
cease fransmissions.

Listen— Addressed device is Instructed to
prepare to receive data,

Unlisten— Addressed device ts Instructed to
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ignore any further data transmisslons. Devk:e . at the same time. [f any device pulls a bus line
will watt for next command. active (low), the result will be an active line. In

order for a line to be Inactive [high), all peripherals
These bus commands are sent as an 8-bit byte, must release the line to high.

Five of the bits are used for the address and the Refer to Fig. 7-9 for a typlcal data transmission
athers are used for the command definition. A total signal. Priar to TO, the bus Is in Its standby state,
of 28 devices may be addressed by the serial bus. the serlal clock lkne is held low by the talker, and
However, even though the address range of the  he data line is held low by the listener. The SER
serial bus 18 4 through 31, it can only drive five ATN Iine 15 high, indicating the transmission to take
loads at any glven time. place is data rather than a command. At TO, the
talker signals “ready to send” by releasing the clock
line. At T1, the listener acknowledges the *“ready to .

CAUTION send” by signaling “clear to send.” The listener sig-

Connecting more than five devices to the nals “clear to send” by releasing the clock line to a
serial bus could result in permenent damage to logic high. if the listener is busy, it will not signai
the serlal bus clrcuits. “clear to send.” The time between TO and T1 is

undefined and is determined by the lstener. Within
200 microseconds, the talker pulls the clock line
Applicable bus signals used by the VIC-1541 low at T2, At some time between T2 and T3, the
are: talker places the least significant bit on the SER
DATA line. Since the bus ines are active low, the

SER CK—Primarlly used to Indicate that data data appears inverted. That is, a low represents a

Is valid on the serial data line. Alsc used as a “true” bit. At T3, the clock line is released to logic
ready-to-send signal. 1, indicating to the listener that the data bit an the
SER DATA—Primarily used to carry data bits. SER DATA line Is valid. The talker holds this con-
Also used as cleared to send, EOI dition untll T4, where the talker releases the data
acknowledge, and handshaking signal. line to a lagle 1 and pulls the clock line Jow. This
SER ATN—When false, serlal data contains sequence continues until T18. After clocking in the
data to be transferred. When active, it indicates ~ mwost significant bit at T17, the talker once again
that the data bus contalns a command. Only pulls the clock line low and releases the data line at
the controller may drive this line. T18. Now the talker is waiting for the handshake

signal which occurs at T19. At T19, the listener

All of these signals are active low signals. The pulls the data line low. After T19, the serial bus is
signal lines are driven by open collector outputs, al- back in its standby condition, as it was prior to TO.
lowing all the peripherals to be write-ORable. That Throughout the transmission of this byte, the talker
is, any or all of the devices may drive the bus lines keeps control of the clock Jine. The talker has
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Fig. 7-9. Typical data transmissicn.
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control of the data bus from T2 to T18 only. The
rest of the time the listener uses the data line for
handshaking. Data transfers continue In this fashion
until the last byte to be transferred. The last byte to
be transferred contains “end or identify” hand-
shaking.

The handshaking signal for “end or identify”
takes place between T1 and T2 (refer to Fig. 7-10
for “end or identify” information}. The talker signals
“end or identify” by not pulling the clock line low
for at least 200 micraseconds. After approximately
200 microseconds, the listener acknowledges the
“end or identify” at T1A by pulling the serial data
ine low, At T1B, the listener releases the SER
DATA line to legic 1, infarming the talker to trans-
mit the last byte. At T2, the talker pulls the clock
line low and the byte Is transmitted. At some time
after T19, the talker and the listener release the
clock and data lines, respectively. These actions
occur at T20.

A bus command is transmitted in the same
manner as bus data, except that the SER ATN line
is pulled low during the ransmission. When a bus
command is being transferred, the VIC 20/Com-
modore 64 is the bus controller and all the periph-
erals on the lne become lsteners. After the bus
command, a secondary address may also appear.
The secondary address is optional and is used to
control and specify a subchannel. After the bus
command is lssued, the addressed device assumes
the role issued by the bus command. Usually, the
VIC 20/Commodore 64 assumes the opposite
role. For example, i a talk command is issued, the
computer assumes the role of the listener. All the
devices in the bus that are not involved with the
transfer of data release control of the bus lines and
await the next command (l.e., SER ATN pulled
low). It is possible for the controller to issue a listen
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command to one peripheral and a talk command
to another peripheral, causing data to be trans-
ferred between twe peripherals while the VIC 20/
Commeodore 64 is free to perform other tasks.
Such a possibllity Is difficult to accomplish, but the
VIC-1541 bus Is capable of doing so.

UCIF Is the line receiver for the serial clock
line. The output of UCIF is entered inta the serial
bus V1A, UABL. When the VIC-1541 is a talker, it
takes control of the serial clock line using pert B, bit
3 {pin 13, UABI) of the serial bus VIA. When pin
13 of UAB1 goes high, UD1C pulls the clock line
active. UD1 has open collector outputs.

UC1A is the line receiver for the SER DATA
line. The data is Inverted and applied to the serial
bus VIA. The SER DATA line is driven in the write
mode by UD1A. The serial-to-patallel and parallel-
to-serlal conversions are performed by the soft-
ware.
UC1B is the line receiver for the SER ATN
line. The output of UC1B is applied to pin 40 of
UABI, generating an Interrupt to the computer.
The cutput Is also applled to pin 17 to allow the
computer to sample the state of the SER ATN
line. When the SER ATN line Is active, the SER
DATA line is pulled low by UG2B and UD1B. The
VIC-1541 releases the data lne by using the other
Input (pin 4} of the Exclusive OR gate, UG2R.

E1l and EZ set the address of the VIC-1541.
Refer to Chapter 1 for Instructions on configuring
El and E2.

UABL 15 a versatile interface adapter [VIAJ
containing two parallel ports, interrupt logic, and
two 16-bit counters, all of which are accessible to
the computer through the data bus.
7.1.4.7 Disk Controller VIA

UCDd, the disk controller VIA, has two 8-bit
ports which are used to interface with the timing,
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Fig. 7-10. End or fdentify.
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Fig. 7-11. Schematic of track select circuit, Model 1540.
Table 7-5. Track Select Truth Table
ON/OFF ¢SELA ¢ SELB ¢l ¢2 ¢3 ¢4 OFF/ON
ov X X +12V +12V 412V +12V +5V
+5V ov oV oV +12V 412V +12V ov
+5V +5V (1A% +12V +12V  +12V ov
+5V ov +5V +12V  +12V oV +12v ov
+5V +5V +12V +12V  +12V ov oV

read, write, encoder/decoder, track select, and
optics circuits. UCD4 also contains interrupt logic
and two 16-bit counters that may be accessed by
the computer.

7.1.5 Track Select Electrical Theory
(Refer to Figs. 7-11 and 7-12)

The track select circuit consists of UE2, UF2A,
UF2B, UF2C, UF2D, UF2F, UG4C, and Q4
through Q7. UE2, the phase decoder, pulls the se-
lected ¢(N) output low. To step inward (increasing
track number), the four ¢{N) lines must be clocked
in ascending order (i.e., ¢1, ¢2, ¢3, ¢4, ¢1, ¢2
... ). To step outward, the ¢(N) lines must be-

clocked in descending order (i.e., ¢4, ¢3, ¢2, ¢1,
¢4, ¢3 . . . ). Each of the ¢(N) outputs is buffered
by a NOT gate (UF2A, UF2B, UF2C, UF2F) and a
transistor (Q4-Q7) configured as a common-emitter
buffer. The windings of B2 (the stepping motor)
form the collector loads for Q4-Q7. CR13-CR16
clip any overshoot produced by the inductive char-
acteristics of the windings of B2.

When a logic 1 is applied to pin 9 of UF2D
(ON/OFF line}, the output of UE2 is enabled.
When a logic O is applied to pin 9 of UF2D, the
output of UE2 is disabled and none of the ¢(N)
lines are driven.

UGA4C buffers the enable signal for UE2 and
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Fig. 7-12. Block diagram of track select circuit, Model 1540.

applies this signal to the motor driver servo circuit.
Since the motor enable and step enable controls
are both accomplished with the same line, tracks
can only be changed while the drive motor (B1) is
running. Table 7-5 illustrates the relationship be-
tween the ON/OFF, ¢ SEL A, and ¢ SEL. B lines
and the ¢1, ¢2, ¢3, ¢4, and OFF/ON lines.

7.1.6 Drive Motor System Electrical
Theory (Refer to Figs. 7-13 and 7-14)

The purpose of the drive motor system is to
maintain the disk at a constant speed. The drive
motor system consists of the drive motor servo cir-
cuit and the drive motor tachometer.

7.1.6.1 Drive Motor/Tachometer

The drive motor/tachometer contains a dc
permanent magnet motor and a tachometer on
a common shaft. The tachometer acts as a low-
power ac generator. The voltage output of the
tachometer increases with increasing drive speed
and provides feedback to the drive motor servo cir-
cuit. This feedback contains motor speed informa-
tion that the drive motor servo circuit uses to deter-
mine how hard to drive the motor. The drive motor
servo circuit adjusts the motor current as necessary
to maintain a constant speed of 300 rpm. This is
necessary because each floppy disk may offer dif-
ferent mechanical loads to the motor, due to manu-
facturers’ differences or age of the floppy disk.

7.1.6.2 Drive Motor Servo Circuit
Tachometer information enters the drive mo-
tor circuit at E4 and E5. This information, a sine

OFF/ON
|
|
SIGNAL SPEED
RECTIFIER CONTROLLER

DRIVE MOTOR SERVO CIRCUIT

MOTOR/TACHOMETER —l

/C . ‘
. .
PY——

Fig. 7-13. Block diagram of drive motor system, Model 1540.

wave, is rectified by the bridge rectifier consisting
of CR1 through CR4. R1 provides a load for the
tachometer. The output of the rectifier is applied to
pin 1 of IC1.

IC1 is the speed controller. Power is supplied
through a low-pass filter (R3 and C5). C2 is also
provided for filtering. R2, R10, and VR1 determine
the speed of the floppy disk. VR1 is used to cali-
brate disk speed. C3 and C6 provide filtering. The
output of IC1 (pin 5) will increase if the voltage at
pin 1 is less than the threshold set by VR1. Con-
versely, the output at pin 5 will decrease if the volt-
age at pin 1 is greater than the voltage set by VR1.
The circuit will settle when the feedback at pin 1 is
equal to the threshold set by VR1. The output of
the speed controller {IC1, pin 5) is applied to the
motor driver.

The motor driver consists of Q1 through Q4,
R4 through R9, C4, and C7 through C9. Q2 is an
inverting dc amplifier. C4 provides filtering. R4 lim-
its base current. The combination of Q1, CR5, and
R7 enables or disables Q2. A logic low at E2 turns
off Ql, allowing Q2 to operate normally. A logic
high at E2 turns on Q1, shutting off Q2 by shunting
its base current to ground and thus shutting off the
motor. Q4 is the final pass transistor. When its base
is pulled low by Q2, through R6, it will conduct
harder. As Q2 increases in conduction, Q4 will pro-
portionately increase its own conduction. R9 and
Q3 form a current limiter. As emitter current in Q4
increases, the voltage drop across R9 increases.
When the drop across R9 reaches approximately
0.65 volt, Q3 will conduct. When Q3 starts con-
ducting, it shunts some of the bias current for Q4 to
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the positive supply. Q3 will shunt encugh bias for
Q4 to maintaln motor current at a safe level for B1
{the drive motor). C7 through C9% R5, and R8
control the slew rate and noise of the motor driver.
The collector of Q4 is tied to the drve motor/
tachometer to complete the servo leop. C1 is pro-
vided to bypass noise from the + 12-volt supply.

7.1.7 Write Circult Electrical
Theory (Refer to Figs. 7-15 and 7-16)

The write circuit conslsts of the following major
blocks: write logic, blas switch, amp enable switch,
differential weite amp, and the dicde switch.

7.1.7.1 Write Loglc

The write logic consists of UFSD, UFSA,
UF5C, UG2C, and UCID, UC1D inverts the write
protect signal and applies this signal to UF5D and
to the disk controller V1A, When the ocutput of
UCI1D is high, the write protect notch Is uncovered.
UF5A inverts the read/write line and applies its
output to UFSD. The output of UF5D is active
[active low) only il the write /read and write protect
lines are both high. The output of UF5D is applied
to the amp disable switch, one of the blas switches,
te UF5C (a NAND gate configured as an inverter},
and to UG2C (an Exclusive OR gate also config-
ured as an inverter), The output of UFSC (which 1=
high when writing) is applied to pins 13 and 10 of
UF6B which, in turn, enables the flip-flop. The out-
put of UG2C is applied to the blas switch.

71372 Bias Switch

During a write operation, the bias switch ap-
plies current through the bias winding {U1L2) in the
read/write head. One side of the bias switch, Q10,
drives the positive side of the bias winding. Q10 is
gated into conduction by the input of UG4A, which
is low when writing. The other side of the bias
switch, 3, drives the negative side of the bias
winding. Q3 is driven into conduction by the input
of UG4C, which t5 high when writing. Bias current
flows through UXLZ via Q10, RB, Q3, CRE, and
CR9 (both dindes are forward Hased) .

7.1.7.3 Amp Enable Swiich

The amp enable switch consists of Q9 and
UGAF. A low 15 applied to UGAF while writing,
driving Q9 into conduction., When Q9 is conduct-
ing, power is applied to the differential write amp.

71,74 Diflerential Write Amp

The differential write amp consists of UG4D,
UGA4E, Q8, and Q11. UG4D and UGAE are driven
by the encoder/decoder and, in tum, drive the dif-
ferential transistor pair Q8 and Q11. When Q8 is
conducting, Q11 is hrned off. When Q11 is con-
ducting, 38 1s turned off. The outputs of the differ-
ential write amp are applied to the read/wrlte head
via the diode switch.

7.1.7.5 Diode Suitch

The diode switch consists of CR6 and CR11.
When in the write mode, the center tap of the
read/write winding (U111} is at ground potential
because of blas switch Q3 and CR9. When Q3
goes into conduction, current flows through the
read/write winding via either Q11, CR11, CRS,
and Q3 or via 38, CR6, CR9, and 3, depending
upon the state of the differential write data from the
encoder/decoder circuit.

7.1.8 Read Circuit Electrical Theory
(Refer to Figs. 7-15, 7-17, and 7-18}

The read circuit senses and ampilifies data from
the floppy disk. The amplified data is checked for
valid pulse widths to improve noise immunity. The
output of the read circuit is a narrow pulse which
occurs on both the rising and falling edges of the
data.

The read circult does not care if the data is
high or low. Only the positions of the transitions are
significant. The data {s divided into cells. If a transi-
ton occurs at the beginning of a cell, the cell is
interpreted as a logic 1. If no transition occurs, the
cell is interpreted as a logic (.

The data s sensed by the read /write head and
applied to the first video amplifier {UB7) via the
diode switch {see Fig. 7-15). When in the read
mode, Q9, Q10, and Q3 are not conducting. CR7
and CR10 are forward biased via R12, R13, U1L1,
CR9 (which is also forward biased), and CR12 [a
5.2-volt zener diode]. The cathodes of CR7 and
CR1{ are at approximately +6 volts, causing the
data to be applied to the first video amplifier
(UH7}). The +6-volt bias is applied to the cathodes
of CR11 and CRé.

Since Q9 is not conducting, R10 and R7 pull
the anodes of CR11 and CR6 to ground, causing
CR11 and CRE to be reverse biased and tsolating
the write circuit from the read circuit, CRB is also
reverse biased, since the +5-volt bias on the cath-
odes of CR7 and CR11 is applied to the cathode of
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Fig. 7-16. Block diagram of write circuit, Model 1540.

CR8 via the read/write winding (U1L1) and the
bias winding (U1L2).

The output of UH7, the first video amplifier
(see Fig. 7-18), is applied to a low-pass filter
formed by L8 through L11 and C16. C15 and C24
block the dc offset out of the UH7 to prevent the
offset from disturbing the input bias to UH5. R16
and R17 set a bias voltage of +6 volts which is fil-
tered by C23 and C57 and applied to the input sig-
nal of UH5 via R18 and R19. The output of UH5 is
applied to the comparator via C58, C59, R27, and
R28. C58 and C59 block the dc offset out of UH5
to prevent the offset from affecting the bias on the
input of the comparator, UH4. A +6-volt bias is

IST 2ND
VIDEO AMP VIDEO AMP  COMPARATOR
DIODE
SWITCH Rw
READ/WRITE
HEAD

applied to the input signal of the comparator from
R16 and R17 via R14 and R15.

The output of the comparator is applied to the
valid pulse detector (UG2D, UG3A, and UF6A).
UG2D, along with C27, R24, and R25, forms an
edge detector. Pin 11 of UG2D will produce a
500-nanosecond active high pulse on rising edges
of the comparator’s output and will produce a 150-
nanosecond high pulse on falling edges of the com-
parator’s output. The pulse out of UG2D is applied
to UG3A, a single-shot multivibrator. UG3A pro-
duces an active low pulse which is approximately
2.5 microseconds wide. Flip-flop UF6A is clocked
on the trailing edge of the output pulse of UG3A.
The output of the comparator must be maintained
for at least 2.5 microseconds in order to be latched
into the flip-flop. If a narrow noise pulse triggers
this circuit, the output of the flip-flop will not
change since the noise pulse will terminate before
UG3A triggers UF6A. The output of the flip-flop
(UF6A) will reflect the data delayed by approxi-
mately 2.5 microseconds.

The valid data out of the valid pulse detector is
applied to an edge detector consisting of UG2A
and UG3B. UG2A operates the same as UG2D
above. The pulses out of UG2A trigger UG3B, a
single-shot multivibrator. UG3B produces a narrow
pulse, which represents transitions of the data. This
output is applied to the timing circuit to synchronize
the encoder/decoder clock, and to the encoder/
decoder, which will detect the data and perform a
serial-to-parallel conversion. Notice that pin 5 of
UG3A is connected to the read/write line, causing

READ/WRITE
VALID
EDGE = DATA
gg%ﬁ%mk — %1 peTeCTOR [—»= BIT SYNC

Fig. 7-17. Block diagram of read circuit, Model 1540.
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the valid pulse detector to be disabled during a
write operation.

The video ampilifiers will often oscillate with no
data in, but these oscillations are high enough in
frequency that they seldom get past the valid pulse
detector.

7.1.9 Encoder/Decoder Electrical
Theory (Refer to Figs. 7-19 and 7-20)

The encoder/decoder circuit encodes and de-
codes the transition positions which are written to,
or read from, the disk. The encoder/decoder cir-
cuit also performs the serial-to-parallel and paral-
lel-to-serial conversions necessary to move the data
between the computer and the floppy disk.
7.1.9.1 Decoder

The decoder consists of UF4 and UESA. The
decoder has two outputs. Pin 1 of UE5A is the
serial data output and pin 2 of UF4 is the serial
clock output. The serial data output contains a
clock bit between data bits. The serial clock output
is high whenever the clock or data bits are valid on
the serial data line.

A cell is four encoder/decoder clock pulses
wide. As mentioned in read circuit theory, if a tran-
sition (or pulse into the decoder) occurs at the be-
ginning of a cell, that cell is a logic 1. If no transition
occurs, the cell is a logic 0. When a transition does
occur, UF4 (a binary counter) is cleared and the
timing circuit is reset to start the encoder/decoder
clock at the beginning of its cycle. Pins 6 and 7 of
UF4 are at logic lows, causing the output of UE5A,
the serial data line, to go to a logic 1. ]

Two encoder/decoder clock pulses later, the
serial clock (pin 2 of UF4) goes high. When the se-
rial clock line is high, the serial data line is valid. The
serial clock line remains high for two clock cycles.

Fig. 7-18. Schematic of read

A bit cell is now complete. At this time, pins 2
and 3 of UF4 will again be a logic 0 and pin 6 will
be a logic 1. The logic 1 on pin 6 of UF4 causes the
serial data line (pin 1 of UE5A) to be a logic 0. If no
transition occurs at the beginning of the next cell,
the serial data line will remain at a logic 0 when the
serial clock line goes high, two encoder/decoder
clock cycles into the cell.

7.1.9.2 Bit Counter

The bit counter produces the byte sync signal
to the microprocessor and the shift/load signal for
the parallel-to-serial converter. UE3, UF3, and
UC1B form the bit counter. UE3 is a 4-bit binary
counter that is clocked by the serial clock. Every
eight serial clock pulses, when the outputs of QA,
QB, and QC go to logic 1, the output of UF3A
goes low. The logic O from UF3A causes the output
of UC1B to go high. The high output of UC1B is
then applied to UF3B and UF3C. UF3C NANDs
the output of UC1B with the byte sync enable line
from the disk controller VIA and with the inverted
serial clock from UE5B. The output of UF3C in-
forms the microprocessor that a byte is ready to be
read into the computer. When in the write mode,
the output of UF3C is used to indicate that the next
byte to be written should be loaded.

UF3B NANDs the output of UC1B with the
serial clock and with the QA output of UF4. The
output of UF3B, when low, causes the next byte
to be transmitted to be loaded into the parallel-to-
serial converter.

7.1.9.3 Serial-to-Parallel Converter

The serial-to-parallel converter consists of UD2
and UE4. UD2 produces eight bits in parallel,
which may be entered into the computer. UE4
adds an additional two bits, which are used to de-
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Fig. 7-20. Block diagram of encoder/decoder circuit, Model 1540.

tect block sync signals. Serial data is presented to
the input of UD2 (pin 2). The serial clock, which is
applied to the clock input of UDZ (pin 8), shifts the
contents of the serial-to-parallel converter on its ris-
ing edge. Data on the disk is encoded using 10-bit
group code recovery (GCR). The computer en-
codes and decodes the GCR code. GCR coding
prevents more than two zeros from appearing to-
gether. Because GCR coding uses 10 bits to de-
fine a decoded 8-bit byte, the encoder/decoder
must deliver five bytes of encoded data to the com-
puter in order for the computer to decode four
bytes of data.

7.1.9.4 Buffer

The buffer, UC3, gates data onto port A of
UCD4 when in the read mode. When in the write
mode, the buffer is tristated, allowing data from
port A of UCD4 to be applied to the parallei-to-
serial converter without conflict from UD2.

7.1.9.5 Sync Detector

A block sync signal consists of at least 16 logic
1s (clock and data bits set to logic 1). During a read
operation, the output of UC2 goes low when 10
consecutive logic 1s are detected by the serial-to-
parallel converter. The block sync signal is available
on pin 9 of UC2. The leading edge of the block

sync signal interrupts the computer, which then
monitors the signal until its falling edge. After the
falling edge occurs, the computer enables the byte
sync and waits for the byte sync to become active.
When the byte sync becomes active, the received
byte is loaded into the computer. All received data
is synchronized in this manner.

7.1.9.6 Parallel-to-Serial Converter

In the write mode, data from port A of UCD4
is applied to the parallel-to-serial converter, UD3.
When the output of UF3B becomes active, the byte
to be written is loaded into the serial-to-parallel
converter. The inverted clock signal is used to shift
bits out of the parallel-to-serial converter. UF3C
informs the computer to load the next byte to be
written.

7.1.9.7 Encoder

The encoder consists of UF5B and UF6B. The
encoder must produce a transition for each high bit
presented to it and must not produce a transition
for a low bit. UF5B gates the inverted clock signal
to the flip-flop (UF6B) when a high is applied to
UF5B from UD3. When a low from UD3 is applied
to UF5B, no clock pulse is gated to UF6B. UF6B
will change states whenever a clock pulse is applied
to pin 11. The result is a transition for every high bit
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out of UD3. UF6B may be disabled by applying a
logic low to pins 13 and 12 of UF6B. The comple-
mentary outputs of UF6B are available on pins 8
and 9 and are applied to the write circuit.

7.1.10 Optics Circuit Electrical
Theory (Refer to Figs. 7-21 and 7-22)

The optics circuits consist of DS1 on the case
assembly; DS1, CR1, and Q1 on the drive unit;
and UF2E, R35, R36, R44, and R45 on the disk
controller PC board.

R45 provides current limiting for the power
LED, DS1 on the case assembly. R35 provides cur-
rent limiting for CR1, the optical transmitter, on the
drive unit. Both CR1 on the drive unit and DS1 on
the case assembly turn on as soon as the +5-volt
line becomes active (power on). The optical re-
ceiver, Q1 on the drive unit, is positioned under
CR1 in such a manner that the write protect notch
is directly between them when the floppy disk is
seated. Q1 on the drive unit conducts (produces a
logic 0) when the write protect notch is left uncov-
ered (writing permitted). When the write protect
notch is covered, Q1 on the drive unit does not
conduct (logic 1). The write protect output of the
optical receiver is available on pin 12 of P6 and is
applied to the write circuit. UF2E drives the access/
error LED. A high on the LED line causes DS1 on
the drive unit to illuminate. R36 limits the current
through DS1.
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Fig. 7-22. Block diagram of optics circuit, Model 1540.

7.2 ADVANCED THEORY,
MODEL 1541

7.2.1 Frame Electrical Theory
(Refer to Figs. 7-23 and 7-24)

The electrical function of the frame assembly is
to condition and convert the ac line voltage before
applying it to the power supply on the disk control-
ler PC board.

The ac line voltage enters the disk drive at J9,
which is both a connector and an RFI filter. After
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Fig. 7-21. Schematic of optics circuit, Model 1540.
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AC LO

passing through the filter, the ac voltage is applied
to the SPST power switch, S1. The output of the
power switch is applied to F1, which provides

1ISVAC, 50~
overcurrent protection. F1 is a 1-ampere, 250-volt . someon:

slow blow fuse. The output of F1 is fed to the trans- Fig. 7-24. Schematic of frame assembly, Model 1541.
former, T1. T1 steps down the ac line voltage into 7.2.2.1 +12 Volts DC

9 volts ac and 16 volts ac. Both of these outputs
have their own secondary windings and are isolated
from each other.

7.2.2 Power Supply Electrical
Theory (Refer to Figs. 7-25 and 7-26)

The VIC-1541 power supply produces two
regulated voltages, +12 volts dc, and +5 volts dc.
These voltages are derived, respectively, from the
16 volts ac and 9 volts ac supplied by the frame
assembly. The power supply, located on the disk
controller PC board, has a reliability switch which
removes power from the write amplifiers in the
event of a +5-volt failure or during power up/
down. Thus, the reliability switch protects the data
on the floppy disk by disabling the write amplifiers
whenever the +5-volt line goes below 3.9 volts.

1, INPUT PWR

Sixteen volts ac is applied to the power supply
via pins 1 and 4 of P1. From P1, the ac power is
applied to bridge rectifier CR1. CR1 rectifies (full
wave) the 16 volts ac to produce approximately
+21 volts dc. The output of the rectifier is applied
to a filter consisting of C1 and C17, which smooths
out the pulsating dc from CR1. The output of the
filter is applied to U2, a +12-volt regulator. The
output of U2 is the regulated +12 volts dc output
of the power supply. C2, C21, and C3 reduce line
noise, and CR2 protects the regulator against nega-
tive voltage excursions during power up/down.
7.2.2.2 +5Volts DC

The +5-volt leg of the power supply operates
in the same fashion as the +12-volt leg, the only
difference between them is in voltage levels. Nine

svel |2
svoz|3
18V a1 ¥
6 p2 |4

CR4
IN4002

Imyr 6800VF
=25V 7 25V

CRS
33v

Fig. 7-25. Schematic of power supply, Model 1541.
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Fig. 7-26. Block diagram of power supply, Model 1541.

volts ac is applied to the power supply via pins 2
and 3 of P1. The ac power is applied to bridge rec-
tifier CR3. After rectification, the resulting + 10
volts dc is filtered by C4 and C16 before it is ap-
plied to the +5-volt regulator, Ul. The output of
Ul is the regulated +5-volts dc output of the
power supply. C5 reduces line noise and CR4 pro-
tects the regulator against negative voltage excur-
sions during power up/down.

7.2.2.3 Reliability Switch

The reliability switch consists of Q1, Q2, CR5,
and associated components. Q2 and CR5 form a
comparator. When the +5-volt line exceeds +3.9
volts, base current of Q2 flows through the base-
emitter junction via R4, R3, and CR5. The cutoff
voltage is determined by CR5 (3.3 volts} and the
base-emitter drop of Q2 (0.6 volt). As the base-
emitter current increases, collector-emitter current
also increases. When Q2 begins to draw collector
current, it forces Q1 into conduction by causing
base-emitter current to flow through Q1 via L8,
Q2, R3, and CR5. When Q1 is turned on, approxi-
mately 11.6 volts is applied to the +Vgy line to
enable the write amplifiers. If the +5-volt line drops
below 3.9 volts, Q2 is turned off, in turn turning off
Q1. With Q1 turned off, power is removed from
the +Vsyw line and the write amplifiers are disabled.
R2 ensures that Q1 is properly turned off by shunt-
ing any Q2 leakage current away from Q1. L8 and
C15 form a low-pass L-type filter which isolates the
noise produced by the motors in the +12-volt line.
C35, C40, and C47 are bypass capacitors which
reduce noise in the +Vgy line.

7.2.3 Timing Electrical Theory
(Refer to Figs. 7-27 and 7-28)

The timing circuit produces the clock signals.
One of the outputs is a 1-MHz square wave. This

fixed 1-MHz clock signal is applied to the micropro-
cessor, controlling the rate at which the micropro-
cessor executes instructions. The second output is a
variable frequency pulse which is used to control
the encoder/decoder circuit. The timing circuit
consists of a 16-MHz oscillator, a divide-by-16 fre-
quency divider, and a programmable divider.

16 MHz
OSCILLATOR

ENCODER/

-9 peECoDER

CLOCK

CLOCK SEL A BIT SYNC
1 MHz

CLOCK SEL B

Fig. 7-27. Block diagram of timing circuit, Model 1641

7.2.3.1 16-MHz Oscillator

The 16-MHz oscillator is Y1, a crystal-con-
trolled square-wave oscillator. The output of the
16-MHz oscillator is applied to the divide-by-16 fre-
quency divider and to the programmable divider.

7.2.3.2 Divide-by-16 Frequency Divider

The divide-by-16 frequency divider consists of
a 4-bit binary counter, UD5. Pin 5 (the divide-by-2
output) of UD5 is applied to pin 6 of UD5 in order
to clock the last three stages of the counter. The
output of the divide-by-16 frequency divider is
taken from pin 12 and is applied to the micropro-
cessor via L3 and R1, which filter the clock line to
reduce noise.

7.2.3.3 Programmable Divider )
The programmable divider produces the clock
for the encoder/decoder circuit and may be reset to
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Fig. 7-28. Schematic of timing circuit, Model 1541.

allow the phase of the encoder/decoder clock to
be controlled. Floppy disks have fewer sectors per
track on the innermost track (track No. 35) than on
the outermost track (track No. 1). This variation in
number of sectors per track keeps the bit density
fairly constant throughout the writing surface of the
disk. Each disk is further divided into four zones,
with each zone containing a unique number of sec-
tors per track. The programmable divider has four
possible output frequencies, with each frequency
corresponding to one of the four zones on the
floppy disk. In order to maintain fairly even bit den-
sities, the encoder/decoder must be clocked at a
faster rate when writing on the outer tracks than
when writing on the inner tracks. This is because
the outer surface of the disk is passing over the
head more quickly than the inner surface. Thus, it
is the encoder/decoder clock that determines how
many sectors will fit on any given track.

The division factor of the programmable di-
vider is controlled by the CLOCK SEL A and
CLOCK SEL B lines. Table 7-6 defines parameters
for each zone. The programmable divider consists
of UE6 and UC1. UES6 is configured as a presetta-
ble 4-bit binary up counter. The output of UE6 is
taken off pin 12, the TC output. The TC output
(active low terminal count) goes low when the
counter overflows from 1111y to 0000. This
active low pulse is applied to UC1, the encoder/
decoder circuit. An output of UC1, (pin 22), is an
active low pulse that is applied to the load input of
the presettable counter. When the load goes low,

the counter is preset to the values present on the A,
B, C, and D lines. The C and D lines are strapped
low and therefore each line is set to 0. If the A and
B lines are both low (zone 4 condition), the counter
is preset to 0000). Sixteen counts later the load
line will reset the counter to 0000. If the A line
only is a logic 1 (zone 3 condition}, the counter is
preset to 00013 and 15 counts later the load line
will again preset the counter to 0001. Note that
only 15 counts were required, since the counter
had a head start of one count. If the B line only is a
logic 1 (zone 2 condition), the counter is preset to
0010¢3). The counter now has a head start of two
counts and will require only 14 counts before it is
preset again. If both the A and B lines are at logic 1
(zone 1 condition), the counter is preset to 0011 .
The counter now has a head start of three counts
and will require only 13 counts before it is preset
again.

Table 7-6. Timing Circuit Parameters

ZONE1 ZONE2 ZONE3 ZONE4

CLOCK SEL A 1 0 1 0
CLOCK SEL B 1 1 0 0
Division Factor 13 14 15 16
Encoder/Decoder Glock

Freq (MHz) 1.2307 1.1428 1.0666 1.00
Sectors per Track 21 20 18 17
Track Numbers 1-17 18-24 25-30 31-35

L4 through L7 filter the signal lines to reduce
noise. L1, L2, L7, and C10 through C14 form a
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low-pass L-type filter which prevents the coupling
of noise from the timing circuit to the +5-volt line
and vice versa.

Pin 22 of UC1 is the BIT SYNC output. The
BIT SYNC output produces a pulse whenever the
programmable counter, UE6, overflows or when-
ever a high-to-low or a low-to-high transition occurs
in the serial data on the disk. When this pulse
occurs, the encoder/decoder clock is set to the
beginning of its cycle and the clock is synchronized
with the serial data. UC1 maintains the phase rela-
tionship between the serial data and the encoder/
decoder clock to within 62 nanoseconds.

7.2.4 Computer Electrical Theory
(Refer to Figs. 7-29 and 7-30)

The computer performs two major functions—
serial bus communications and floppy disk control.
Communication with the serial bus is accomplished
by the serial bus interface. Interfacing with the
floppy disk is accomplished by the read, write, track
select, motor drive, timing, and optics circuits along
with the drive unit itself. The computer communi-
cates with these devices through the versatile inter-
face adapter (VIA). The computer consists of the
MPU, ROM, RAM, write logic, address decoder,
VIA, and the serial bus interface.

7.24.1 MPU

UC4 is a 6502, 8-bit microprocessor. The
microprocessor fetches an instruction from ROM or
RAM and executes the instruction. The instruction,

in turn, causes the microprocessor to alter data in
RAM, internal registers, or registers in the VIAs.
After completing each instruction, the MPU fetches
the next instruction and the cycle continues. The
rate at which the microprocessor executes instruc-
tions is determined by the ¢1 clock present at pin
37 of UC4. The ¢1 clock is produced by the timing
circuits (refer to Section 7.2.3 “Timing Electrical
Theory”). The microprocessor, in turn, produces
an inverted, nonoverlapping clock signal (i.e., ¢$2)
from the ¢1 clock. The ¢2 signal is present at pin
39 of UC4. Two NOT gates, UC5A and UCSF,
buffer the ¢2 clock before it is sent to the VIAs
(UC2 and UC3) and to the write logic. The ¢2 sig-
nal is used to synchronize write operations; there-
fore, the ROM does not require the ¢2 signal.

The nonmaskable interrupt (NMI, UC4, pin 6)
is disabled by R10 and is not used. The ready line
(RDY, UCA4, pin 2) is held at a logic high by R9 and
also is not used.

There are three lines entering the microproces-
sor that allow hardware devices in the VIC-1541
to change the sequence of instructions executed by
UCA4. These lines are: set overflow (SO, pin 38),
interrupt request (IRQ, pin 4), and reset (RST,
in 40}). When the set overflow line goes high, it
sets the overflow bit in the status register internal
to UC4. The sequence of instructions may be
changed by testing the overflow flag using the BVC
(branch if overflow clear) or BVS (branch if over-
flow set) instructions.

-
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Fig. 7-29. Block diagram of computer circuit, Model 1541.
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When the interrupt request line goes low, the
microprocessor calls the subroutine whose starting
address is stored at locations FFFE g,y (low byte)
and FFFF ey (high byte). FFFE e, contains FE ey
and FFFF(ey contains 67pey. These two bytes
form the 16-bit address FE67 ex, which is the start-
ing address of the interrupt routine. The IRQ line
may be defeated or “masked” under software con-
trol.

When the RST line is pulled low, the micro-

Fig. 7-30. Schematic of computer

processor executes the instructions whose starting
address is located at FFFDy,ey (high byte) and
FFFC ey (low byte). The address stored in these
two locations is EAAQ,,;, which is the address of
the first instruction of the reset routine. The reset
routine initializes the VIC-1541.

7.24.2 ROM

UB4 and UB3 are 8K X 8 ROMs which to-
gether form a 16K ROM. The ROMs contain in-
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circuit, Model 1541.

structions which make up a machine language pro-
gram called the DOS (disk operating system). The
ROMs are located between addresses CO00y,,) and
FFFF(hey. Data is applied to the data bus (DO
through D7) from the ROM when the CE line (pin
20) goes low. The address inputs (AO through
A12) determine which one of the 8192 bytes in the
ROM wiill be applied to the data bus. While the CE
line is high, the data outputs are tristated and
essentially disconnected from the data bus.

7.24.3 RAM

The RAM is UB2, a 2K-byte RAM. The RAM
is located between addresses 0 (0000.y) and
2047 (O7FF hey) . Significant locations in RAM are:

0000-00FF
0100-01FF

The zero page contains variables, pointers, and
other data used by the DOS. The microprocessor
stack is used for temporary storage of data.

Zero Page
Microprocessor Stack
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When the MPU writes to the RAM, the data to
be written is placed on the data bus (DO through
D7), the location that the data is to be written into is
placed on the address bus (AO through A15), and
the WE (write enable) and CS (chip select) lines are
brought low. When the MPU reads from the RAM,
the location to be read is placed on the address bus
(AO through A15) and the CS line is brought low.
Data is then gated from the RAM to the data bus
(DO through D7).

7.2.4.4 Address Decoder

The address decoder selects one of the devices
listed in Table 7-7 when the address bus contains
an address within the address range of the device.

Table 7-7. Address Decoder Parameters

DEVICE ADDRESS RANGE (HEX)
RAM, (UB2) 0000-07FF
VIA, Serial Bus (UC3) 1800- 180F
VIA, Disk Control (UC2) 1C00-1COF
ROM, Low (UB3) CO000-DFFF
ROM, High (UB4) E000-FFFF

UC6B and UC6C decode the ROM low and
ROM high addresses. UC5D is a NOT gate, which
inverts A13 before it is applied to UC6B. UC6B
enables UB3, the low ROM, when A15 = logic 1
and A13 = logic 0. UC6C enables UB4, the high
ROM, when A15 = logic 1 and A13 = logic 1. A0
through A12 are decoded by the selected high or
low ROM. Notice that A14 is not decoded, and it
therefore does not affect the operation of the de-
coder. The end result is two identical 16K blocks
of ROM. Each of the ROM chips has two valid ad-
dress ranges. One range is used with A14 = logic 0
and the other range is used with A14 = logic 1 as
in Table 7-8.

Table 7-8. ROM Images

Al4 =LOGIC O Al4 = LOGIC1
ROM, Low (UB3) 8000-SFFF C000-DFFF
ROM, High (UB4) AQ000-BFFF EOCQ-FFFF

Data that is read from address 8000y is
identical to the data read from address CO00pey).
This must be so because both address the same
location in the same ROM. The redundant 16K
block between 8000y and BFFF ., is not nor-

mally used. It is just a by-product of the address
decoder scheme. Notice that the read/write sig-
nals are not decoded for ROM addresses. The
VIC-1541 hardware does not prevent a bus conflict
between the microprocessor and the ROMs. The
hardware design merely assumes any memory
transfer at or above 8000 .y, is a read operation.

CAUTION

Never write to memory locations at or
above 8000¢p,,. A bus conflict may occur, caus-
ing permanent damage to UB3, UB4, or UC4.

UC7, a BCD-to-decimal decoder, decodes the
RAM and VIA address ranges. Address lines A10,
All, and Al2 are connected to the A, B, and C
inputs, respectively, of UC7. As a result, the out-
puts of UC7 decode one of eight 1024-byte blocks.
Address line Al5 is applied to the D input of UC7.
When the D input is a logic 0, one of the 0 through
7 outputs will be active (i.e., logic 0). When the D
input is a logic 1, outputs 0 through 7 will be inac-
tive, effectively disabling UC7. Any address at or
below 7FFF ey will enable UC7. Any address at or
above 8000 ey will enable the ROM array.

As noted previously, UC7 can decode one of
eight 1024-byte blocks of memory. Notice that
UC7 does not decode Al13 or Al4. As in the ROM
address decoder, this produces redundant images
of the 8K block decoded by UC7. Since two bits
are not decoded, UC7 produces four identical 8K
blocks of memory as opposed to the two identical
blocks produced by the ROM address decoder. The
address ranges for each 8K block are as follows:
0000-1FFF hey), 2000-3FFF fex), 4000-5FFF ey,
and 6000-7FFF,,y. Writing to location 0000 ey
produces the same result as writing to locations
2000(},2,(), 4000(hex): or 6000(hex)~ The redundant
ranges of 2000-3FFF ey, 4000-5FFF ey, and
6000-7FFF hex) are not normally used. UC6 and
UC5 combine the 0 and 1 outputs of UC7 to select
the 2K RAM, UB2. Table 7-9 illustrates the RAM
address range. The 2 through 5 outputs of UC7
are not used. With four images being produced,
this leaves the following locations not addressing
any devices: 0800-17FF ey, 2800-37FF ey,
4800-57FF (hex), and 6800-77FF ey).
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Table 7-9. RAM Images

Al3=0,
Alda=0

Al3=1,
Ald=0

Al13=0,
Al4=1

Al3 =1,
Ald=1

RAM (UB2} 0000-03FF 2000-23FF 4000-43FF 6000-63FF

The 6 output of UC7 enables the serial bus
VIA, UC3. Notice that UC3 decodes A0 through
A3. A4 through A9 are not decoded, again pro-
ducing redundant images. There are 64 images of
the 16 VIA registers in the 1024-byte block enabled
by UC7. There are also four images of each 1024-
byte block that is selected. This gives a total of 256
images of the VIA registers. Typically, the serial
bus registers are accessed at 1800-180F ey by
the DOS.

The 7 output of UC7 is used to enable the disk
controller VIA, UC2. Again, this VIA has a total of
256 redundant images. Typically, the disk control-
ler VIA is accessed at 1C00-120F ey by the DOS.

7.2.4.5 Write Logic

UC5B and UC6A form the write logic circuit.
UCSB inverts the R/W (read/write) line from pin
34 of UC4. The output of UC5B will be high during
a write cycle and will be applied to NAND gate
UC6A, together with the ¢2 signal from UC5F.
The output of UC6A drives the WE (write/enable)
line on the RAM chip UB2. The write logic for the
VIAs is internal to the VIAs. Therefore, the R/W
line and the ¢2 signal are applied directly to the
VIA chips.

7.2.4.6 Serial Bus

The serial bus circuits consist of UC3, UD3A,
UA1A, UAIB, UAIE, UAIF, UB1A, UBI1B, UBIE,
UBIF, UD3B, and associated components. The
serial bus circuits interface the computer with the
serial bus and allow the VIC-1541 to communicate
with the VIC 20/Commodore 64. The serial bus
circuits also control the reset line for the VIC-1541
computer.

When power is first applied to the VIC-1541,
C46 is in a discharged state producing a logic 0 at
the input of UD3B. The resulting logic 0 out of
UD3B drives the reset line for UC2 and UC4, caus-
ing them to assume their initialized states. After a
short period of time, C46 will be charged through
R25, up to the logic threshold of UD3B. This
causes the output of UD3B to change states, plac-
ing the reset line high, allowing the computer to

start execution of the DOS. If the VIC 20/Commo-
dore 64 is reset, the reset line on the serial bus (pin
6 of P3 and P2} will go low (logic 0). This logic 0 is
inverted by UA1A and applied as a logic 1 to the
input of UB1A, which discharges C46 to a logic 0. "
Subsequent action of the reset circuit is as described
earlier. CR7 is provided to discharge C46 if power
is momentarily removed from the VIC-1541. The
reset circuits are active only during power-up of the
VIC-1541 or the VIC 20/Commodore 64.

The VIC-1541 serial bus is similar to the IEEE-
488 bus (also known as GPIB or HPIB), but it is
slower and does not use some of the control sig-
nals. Like the IEEE-488 bus, the VIC-1541 bus
may be interfaced with several peripherals, each
having a unique address. All the peripherals are
daisy-chained together. Daisy-chaining means the
first peripheral is connected to the computer, the
second peripheral is connected to the first, the third
peripheral is connected to the second, and so on.
Daisy-chaining is the reason the two serial bus
connectors, P3 and P2, are wired in parallel. The
users of the bus (e.g., VIC 20/Commodore 64,
VIC-1541, printers) can be divided into three
groups according to their activities at any given
instant: controller, talker, and listener.

Only the VIC 20/Commodore 64 may be a
controller, talker, and a listener. The peripherals
may be either talkers or listeners. The controller
dictates bus commands to the peripherals which tell
the addressed device whether to talk, listen, untalk,
or unlisten. These bus commands are:

Talk—Addresses a specific device and
instructs the device to prepare to send data.
Untalk—Addressed device is instructed to
cease transmissions.

Listen—Addressed device is instructed to
prepare to receive data.
Unlisten—Addressed device is instructed to
ignore any further data transmissions. Device
will wait for next command.

These bus commands are sent as an 8-bit byte.
Five of the bits are used for the address and the
others are used for the command definition. A total
of 28 devices may be addressed by the serial bus.
However, even though the address range of the
serial bus is 4 through 31, it can only drive five
loads at any given time.
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CAUTION

Connecting more than five devices to the
serial bus could result in permanent damage to
the serial bus circuits.

Applicable bus signals used by the VIC-1541
are:

SER CK—Primarily used to indicate that data
is valid on the serial data line. Also used as a
ready to send signal.

SER DATA —Primarily used to carry data bits.
Also used as cleared to send, EOI
acknowledge, and handshaking signal.

SER ATN—When false, serial data contains
data to be transferred. When active, it indicates
that the data bus contains a command. Only
the controller may drive this line.

All of these signals are active low signals. The
signal lines are driven by open collector outputs, al-
lowing all the peripherals to be write-ORable. That
is, any or all of the devices may drive the bus lines
at the same time. If any device pulls a bus line
active (low), the result will be an active line. In
order for a line to be inactive (high), all peripherals
must release the line to high.

Refer to Fig. 7-31 for a typical data transmis-
sion signal. Prior to TO, the bus is in its standby
state, the serial clock line is held low by the talker,
and the data line is held low by the listener. The
SER ATN line is high, indicating the transmission to
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take place is data rather than a command. At TO,
the talker signals “ready to send” by releasing the
clock line. At T1, the listener acknowledges the
“ready to send” by signaling “clear to send.” The
listener signals “clear to send” by releasing the clock
line to a logic high. If the listener is busy, it will not
signal “clear to send.” The time between TO and
T1 is undefined and is determined by the listener.
Within 200 microseconds, the talker pulls the clock
line low at T2. At some time between T2 and T3,
the talker places the least significant bit on the SER
DATA line. Since the bus lines are active low, the
data appears inverted. That is, a low represents a
“true” bit. At T3, the clock line is released to logic
1, indicating to the listener that the data bit on the
SER DATA line is valid. The talker holds this con-
dition until T4, where the talker releases the data
line to a logic 1 and pulls the clock line low. This
sequence continues until T18. After clocking in the
most significant bit at T17, the talker once again
pulls the clock line low and releases the data line at
T18. Now the talker is waiting for the handshake
signal which occurs at T19. At T19, the listener
pulls the data line low. After T19, the serial bus is
back in its standby condition, as it was prior to TO.
Throughout the transmission of this byte, the talker
keeps control of the clock line. The talker has
control of the data bus from T2 to T18 only. The
rest of the time the listener uses the data line for
handshaking. Data transfers continue in this fashion
until the last byte to be transferred. The last byte
to be transferred contains “end or identify” hand-
shaking.

The handshaking signal for “end or identify”
takes place between T1 and T2 (refer to Fig. 7-32
for “end or identify” information). The talker signals
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Fig. 7-31. Typical data transmission.
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“end or identify” by not pulling the clock line low
for at least 200 microseconds. After approximately
200 microseconds, the listener acknowledges the
“end or identify” at T1A by pulling the serial data
line low. At T1B, the listener releases the SER
DATA line to logic 1, informing the talker to trans-
mit the last byte. At T2, the talker pulls the clock
line low and the byte is transmitted. At some time
after T19, the talker and the listener release the
clock and data lines, respectively. These actions
occur at T20.

A bus command is transmitted in the same
manner as bus data, except that the SER ATN line
is pulled low during the transmission. When a bus
command is being transferred, the VIC 20/Com-
modore 64 is the bus controller and all the periph-
erals on the line become listeners. After the bus
command, a secondary address may also appear.
The secondary address is optional and is used to
control and specify a subchannel. After the bus
command is issued, the addressed device assumes
the role issued by the bus command. Usually, the
VIC 20/Commodore 64 assumes the opposite
role. For example, if a talk command is issued the
computer assumes the role of the listener. All the
devices on the bus that are not involved with the
transfer of data release control of the bus lines and
await the next command (i.e., SER ATN pulled
low). It is possible for the controller to issue a listen
command to one peripheral and a talk command
to another peripheral, causing data to be trans-
ferred between two peripherals while the VIC 20/
Commodore 64 is free to perform other tasks.
Such a possibility is difficult to accomplish, but the
VIC-1541 bus is capable of doing so.

UA1B is the line receiver for the serial clock
line. The output of UA1B is entered into the serial
bus VIA, UC3. When the VIC-1541 is a talker, it

T
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takes control of the serial clock line using port B, bit
3 (pin 13, UC3) of the serial bus VIA. When pin 13
of UC3 goes high, UB1E pulls the clock line active.
UB1 has open collector outputs.

UALE is the line receiver for the SER DATA "
line. The data is inverted and applied to the serial
bus VIA. The SER DATA line is driven in the write
mode by UB1F. The serial-to-parallel and parallel-
to-serial conversions are performed by the soft-
ware.

UATF is the line receiver for the SER ATN
line. The output of UAIF is applied to pin 40
of UC3, generating an interrupt to the computer.
The output is also applied to pin 17 to allow the
computer to sample the state of the SER ATN line.
When the SER ATN line is active, the SER DATA
line is pulled low by UD3A and UBIE. The
VIC-1541 releases the data line by using the other
input (pin 1) of the Exclusive OR gate, UD3A.

El and E2 set the address of the VIC-1541.
Refer to Chapter 1 for instructions on configuring
El and E2.

UC3 is a versatile interface adapter (VIA) con-
taining two parallel ports, interrupt logic, and two
16-bit counters, all of which are accessible to the
computer through the data bus.

7.2.4.7 Disk Controller VIA

UC2, the disk controller VIA, has two 8-bit
ports which are used to interface with the timing,
read, write, encoder/decoder, track select, and
optics circuits. UC2 also contains interrupt logic and
two 16-bit counters that may be accessed by the
computer.

7.2.5 Track Select Electrical Theory
(Refer to Figs. 7-33 and 7-34)

The track select circuit consists of UC1, UD1B,
UDI1C, UDI1D, UDI1E, and Q8 through Q11. UC1
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Fig. 7-32. End or identify.
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Fig. 7-33. Schematic of track select circuit, Model 1541.

pulls the selected Y(N) output low. To step inward
(increasing track number), the four Y(N) lines must
be clocked in ascending order (i.e., 1, 2, 3,4, 1,2
... ). To step outward, the Y(N) lines must be
clocked in descending order (i.e., 4, 3, 2, 1, 4, 3
... ). Each of the Y(N) outputs is buffered by a
NOT gate (UD1B through UDI1E) and a transistor
(Q8-Q11) configured as a common-emitter buffer.
The windings of B2 (the stepping motor)} form the
collector loads for Q8-Q11. CR8-CR11 clip any
overshoot produced by the inductive characteristics
of the windings of B2.

When a logic 1 is applied to pin 8 of UC1
(ON/OFF line), the YO through Y3 outputs of UC1
are enabled. When a logic O is applied to pin 8 of
UC1, the outputs are disabled and none of the
Y(N) lines are driven.

Internally, UC1 buffers the enable signal for
UD1A and applies this signal to the motor driver
servo circuit. Since the motor enable and step
enable controls are both accomplished with the
same line, tracks can only be changed while the

ONIOFF OFFION

PHASE SEL A ————pof
PHASE BELB ——{

STEPPING MOTOR

Fig. 7-34. Block diagram of track select circuit, Model 1541.

drive motor (B1) is running. Table 7-10 illustrates
the relationship between the ON/OFF,.¢ SEL A,
and ¢ SEL B lines and the ¢1, ¢2, ¢3, ¢4, and
OFF/ON lines.
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Table 7-5. Track Select Truth Table
ON/OFF ¢SELA ¢SELB #1 62 ¢3 o4 OFF/ON
oV X X +12V +12Vv +12V +12V +5V
+5V ov ov oV +12V +12V  +12V oV
+5V +5V oV +12v +12V  +12V oV
+5V oV +5V +12V +12V oV +12v ov
+5V +5V +5V +12V +12V +12V oV ov

To get a more comprehensive understanding
of the internal operation of UC1, see Section 7.1,
“Advanced Theory, Model 1540.” UC1 is essen-
tially a custom IC that contains the discrete ICs
used in the 1540. Also see Appendix E.

7.2.6 Drive Motor System Electrical
Theory (Refer to Figs. 7-35 and 7-36)

The purpose of the drive motor system is to
maintain the disk at a constant speed. The drive
motor system consists of the drive motor servo cir-
cuit and the drive motor/tachometer.

OFF/GN
|_ ______________ |
| |

SIGNAL SPEED ¢
| RECTIFIER CONTROLLER |
| MOTOR |
| DRIVE MOTOR SERVO CIRCUIT DRIVER |

3
MOTOR/ TACHOMETER ]

Fig. 7-35. Block diagram of drive motor system, Model 1541.

7.2.6.1 Drive Motor/Tachometer

The drive motor/tachometer contains a dc
permanent magnet motor and a tachometer on
a common shaft. The tachometer acts as a low-
power ac generator. The voltage output of the
tachometer increases with increasing drive speed
and provides feedback to the drive motor servo
circuit. This feedback contains motor speed infor-
mation that the drive motor servo circuit uses to
determine how hard to drive the motor. The drive
motor servo circuit adjusts the motor current as
necessary to maintain a constant speed of 300 rpm.

This is necessary because each floppy disk may
offer different mechanical loads to the motor, due
to manufacturers’ differences or age of the disk.

7.2.6.2 Drive Motor Servo Circuit

Tachometer information enters the drive mo-
tor circuit at E4 and E5. This information, a sine
wave, is rectified by the bridge rectifier consisting
of CR1 through CR4. R1 provides a load for the
tachometer. The output of the rectifier is applied to
pin 1 of IC1.

IC1 is the speed controller. Power is supplied
through a low-pass filter (R3 and C5). C2 is also
provided for filtering. R2, R10, and VR1 determine
the speed of the floppy disk. VR1 is used to cali-
brate disk speed. C3 and C6 provide filtering. The
output of IC1 (pin 5) will increase if the voltage at
pin 1 is less than the threshold set by VR1. Con-
versely, the output at pin 5 will decrease if the volt-
age at pin 1 is greater than the voltage set by VR1.
The circuit will settle when the feedback at pin 1 is
equal to the threshold set by VR1. The output of
the speed controller {(IC1, pin 5) is applied to the
motor driver.

The motor driver consists of Q1 through Q4,
R4 through R9, C4, and C7 through C9. Q2 is an
inverting dc amplifier. C4 provides filtering. R4 lim-
its base current. The combination of Q1, CR5, and
R7 enables or disables Q2. A logic low at E2 turns
off Q1, allowing Q2 to operate normally. A logic
high at E2 turns on Q1, shutting off Q2 by shunting
its base current to ground and thus shutting off the
motor. Q4 is the final pass transistor. When its base
is pulled low by Q2, through R6, it will conduct
harder. As Q2 increases in conduction, Q4 will pro-
portionately increase its own conduction. R9 and
Q3 form a current limiter. As emitter current in Q4
increases, the voltage drop across R9 increases.
When the drop across R9 reaches approximately
0.65 volt, Q3 will conduct. When Q3 starts con-
ducting, it shunts some of the bias current for Q4 to
the positive supply. Q3 will shunt enough bias for
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Fig. 7-36. Schematic of drive motor system, Model 1541.
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Q4 to maintain motor current at a safe level for B1
(the drive motor). C7 through C9, R5, and R8
control the slew rate and noise of the motor driver.
The collector of Q4 is tied to the drive motor/
tachometer to complete the servo loop. Cl is pro-
vided to bypass noise from the +12-volt supply.

7.2.7 Write Circuit Electrical
Theory (Refer to Figs. 7-37 and 7-38)

The write circuit consists of the following major
blocks: write logic, bias switch, amp enable switch,
differential write amp, and the diode switch.

7.2.7.1 Write Logic

The write logic consists of UA1C and UC1.
UAI1C inverts the write protect signal and applies
this signal to UC1 and to the disk controller VIA.
When the output of UA1C is high, the write protect
notch is uncovered. UC1 gates the read/write line
only when the write protect input (pin 6) is high.
When gated, the B output of UC1, pin 2, is low.
This line turns on the amp enable switch. Addition-
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ally, when writing is enabled, the B output of UC1,
pin 40, is high; this is applied to the bias switch. For
more information conceming UC1, see Appendix E.

7.2,7.2 Bias Switch

During a write operation, the bias switch ap-
plies current through the bias winding (U1L2) in the
read/write head. One side of the bias switch, Q6,
drives the positive side of the bias winding. Q6 is
gated into conduction by the input of UD2F, which
is low when writing. The other side of the bias
switch, Q7, drives the negative side of the bias
winding. Q7 is driven into conduction by the input
of UD2E, which is high when writing. Bias current
flows through U1L2 via Q6, R51, Q7, CR12, and
CR14 (both diodes are forward biased).

7.2.7.3 Amp Enable Switch

The amp enable switch consists of Q3 and
UD2B. A low is applied to UD2B while writing,
driving Q3 into conduction. When Q3 is conduct-
ing, power is applied to the differential write amp.
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Fig. 7-37. Schematic of write circuit, Model 1541.
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Fig. 7-38. Block diagram of write circuit, Model 1541.

7.2.7.4 Differential Write Amp

The differential write amp consists of UD2C,
UD2D, Q4, and Q5. UD2C and UD2D are driven
by the encoder/decoder and, in turn, drive the dif-
ferential transistor pair, Q4 and Q5. When Q5 is
conducting, Q4 is turned off. When Q4 is conduct-
ing, Q5 is turned off. The outputs of the differential
write amp are applied to the read/write head via
the diode switch.

7.2.7.5 Diode Switch

The diode switch consists of CR15 and CR18.
When in the write mode, the center tap of the
read/write winding (U1L1) is at ground potential

IST 2nD
VIDEO AMP  VIDEO AMP  COMPARATOR
DIODE
SWITCH Rw
READ/WRITE
HEAD

because of bias switch Q7 and CR14, When Q7
goes into conduction, current flows through the
read/write winding via either Q4, CR18, CR14,
and Q7 or via Q5, CR15, CR14, and Q7, depend-
ing upon the state of the differential write data from ~
the encoder/decoder circuit.

7.2.8 Read Circuit Electrical Theory
(Refer to Figs. 7-37, 7-39, and 7-40)

The read circuit senses and amplifies data from
the floppy disk. The amplified data is checked for
valid pulse widths to improve noise immunity. The
output of the read circuit is a narrow pulse which
occurs on both the rising and falling edges of the
data.

The read circuit does not care if the data is
high or low. Only the positions of the transitions are
significant. The data is divided into cells. If a transi-
tion occurs at the beginning of a cell, the cell is
interpreted as a logic 1. If no transition occurs, the
cell is interpreted as a logic 0.

The data is sensed by the read/write head and
applied to the first video amplifier (UF3) via the
diode switch (see Fig. 7-37). When in the read
mode, Q3, Q6, and Q7 are not conducting. CR16
and CR17 are forward biased via the read/write
winding (U1L1), CR14 (which is also forward bi-
ased), and CR13 (a 5.2-volt zener diode). The
cathodes of CR16 and CR17 are at approximately
+6 volts, causing the data to be applied to the first
video amplifier (UF3). The +6-volt bias is applied
to the cathodes of CR18 and CR15.

READ/WRITE
VALID
PULSE EOGE | DATA
DETECTOR DETECTOR P &IT SYNC

Fig. 7-39. Block diagram of read circuit, Model 1541.
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Fig. 7-40. Schematic of read circuit, Model 1541.

Since Q3 is not conducting;, R35 and R39 pull
the anodes of CR18 and CR15 to ground, causing
CR18 and CR15 to be reverse biased and isolating
the write circuit from the read circuit. CR12 is also
reverse biased, since the +6-volt bias on the cath-
odes of CR16 and CR17 is applied to the cathode
of CR12 via the read/write winding (U1L1) and
the bias winding (U1L2).

The output of UF3, the first video amplifier
(see Fig. 7-40), is applied to a low-pass filter
formed by L9 through L12 and C45. C37 and C38
block the dc offset out of UF3 to prevent the offset
from disturbing the input bias to UF4. R16 and R36
set a bias voltage of +6 volts, which is filtered by
C43 and C44 and applied to the input signal of
UF4 via R18 and R17. The output of UF4 is ap-
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plied to the comparator via C42, C39, R20, and
R22. C42 and C39 block the dc offset out of UF4
to prevent the offset from affecting the bias on the
input signal of the comparator, UE4. A +6-volt
bias is applied to the input signal of the comparator
from R16 and R36 via R19 and R21.

The output of the comparator is applied to the
valid pulse detector (UD3C, UD4A, and UC1).
UD4A, along with C34, R14, and R27, forms an
edge detector. Pin 8 of UD3C will produce a 500-
nanosecond active high pulse on rising edges of
the comparator’s output and will produce a 150-
nanosecond active high pulse on falling edges of
the comparator’s output. The pulse out of UD3C
is applied to UD4A, a single-shot multivibrator.
UD4A produces an active low pulse which is ap-
proximately 2.5 microseconds wide. A flip-flop in
UC1 is clocked on the trailing edge of the output
pulse of UD4A. The output of the comparator must
be maintained for at least 2.5 microseconds in
order to be latched into the flip-flop. If a narrow
noise pulse triggers this circuit, the output of the
flip-flop will not change since the noise pulse will
terminate before UD4A triggers the flip-fiop in
UC1. The output of UC1, pin 25, will reflect the
data delayed by approximately 2.5 microseconds.

The valid data out of the valid pulse detector
part of UC1 is applied to an edge detector consist-
ing of UD3D and UD4B. UD3D operates the same
as UD3C above. The pulses out of UD3D trigger
UD4B, a single-shot multivibrator. UD4B produces
a narrow pulse which represents transitions of the
data. This output is applied to the timing circuit via
UC1 to synchronize the encoder/decoder clock,
and to the encoder/decoder, which will detect the
data and perform a serial-to-parallel conversion.
Notice that pin 5 of UD4A is connected to the
read/write line, causing the valid pulse detector to
be disabled during a write operation.

The video amplifiers will often oscillate with no
data in, but these oscillations are high enough in
frequency that they seldom get past the valid pulse
detector.

7.2.9 Encoder/Decoder Electrical
Theory (Refer to Fig. 7-41)

The encoder/decoder is fully integrated into
UC1 on Models 1541 and 1542. The encoder/
decoder decodes the serial data which is applied to
pin 21. Both data and sync information are sepa-

+sv(n (40) B
B@( (39) BR
a@q (38) SOE
Q@ uc1 (37) SYNC

WA @G g 29557201 (36) OE
A© (] (35) YB?

nQ (34) YB6

MTR (8) (33)

© g (32) YBS

STEP 1 (10) (31) YB4
ang (30) YB3

STEP 0 (12 ( (29) YB2

13 g (28)

14 ( {27) YB1
vas) (26) YBO
y2(18)( (25) Q OUT
yian( (28)V IN
vo (18 { (23) CLK IN

CLK (19) (22) LOAD
GND (20) {21) CLR

Fig. 7-41. Disk controller integrated circuit, Model 1541.

rated internally. The separated data is converted to
eight parallel bits which are available on pins 26,
27, 29, 30, 31, 32, 34, and 35. Three sync signals
are also provided: bit sync, pin 22; byte sync, pin
39; and block sync, pin 37. In order to decode data
the read /write input, pin 36, must be high.

When encoding data, the read/write input,
pin 36, and write protect input, pin 6, must both be
high. When encoding data, eight parallel bits are
applied to pins 26, 27, 29, 30, 31, 32, 34, and 35.
The encoder/decoder converts this byte to serial
data which is encoded into transitions. The differ-
ential encoded data is available at pins 3 and 4.
The bit sync and byte sync outputs are available
during encoding.

All timing for the encoder/decoder is derived
from the encoder/decoder clock, pin 17. The re-
maining pins on UC1 are dedicated to other disk
controller functions. For more information concern-
ing UC1 see Appendix E and encoder/decoder
theory for Model 1540, Section 7.1.9.

7.2.10 Optics Circuit Electrical
Theory (Refer to Figs. 7-42 and 7-43)

The optics circuits consist of DS1 on the case
assembly; DS1, CR1, and Q1 on the drive unit;
and UDI1F, R46, R45, R55, and R44 on the disk
controller PC board.

R55 provides current limiting for the power
LED, DS1 on the case assembly. R46 provides cur-
rent limiting for CR1, the optical transmitter, on
the drive unit. Both CR1 on the drive unit and DS1
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Fig. 7-42. Schematic of optics circuit, Model 1541.

on the case assembly turn on as soon as the +5-
volt line becomes active (power on). The optical
receiver, Q1 on the drive unit, is positioned under
CR1 in such a manner that the write protect notch
is directly between them when the floppy disk is
seated. Q1 on the drive unit conducts (produces a
logic 0) when the write protect notch is left uncov-
ered (writing permitted). When the write protect
notch is covered, Q1 on the drive unit does not
conduct (logic 1). The write protect output of the

POWER

»—
+5V LED

ACCESS

a
ERROR
LED

OPTICAL
[x-MTR

(W

lOPTICAL
RCVR

5 — 3

WRITE PROTECT -f————

Fig. 7-43. Block diagram of optics circuit, Model 1541.

optical receiver is available on pin 12 of P6 and
is applied to the write circuit. UD1F drives the ac-
cess/error LED. A high on the LED line causes
DS1 on the drive unit to illuminate. R45 limits the
current through DS1.

7.3 ADVANCED THEORY,
MODEL 1542

Model 1542 is closely related to Model 1541.
This section covers the minor differences between
Models 1541 and 1542. If you are troubleshooting
Model 1542, please read section 7.2, “Advanced
Theory, Model 1541,” before proceeding.

With only a few exceptions, the schematic for
Model 1542 is identical to the schematic for Model
1541; even the reference designators are the same.
Only the computer circuit and the drive motor
servo circuit differ.

7.3.1 Computer Circuit

The computer’s address decoder for the ROM,
RAM, and VIAs have different reference designa-
tors in Model 1542 than they did in Model 1541,
UC5 on Model 1541 has been changed to UC6
on Model 1542. UC6 on Model 1541 has been
changed to UC7 on Model 1542, and UC7 on
Model 1541 has been changed to UC8 on Model
1542. For these circuits, the only change is the ref-
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ADDRESS BUS
UB3, PIN 20 ~€—— 6 -06:4 s_°<_9
uces UcsD
/4 74LS00 176 74LS04
MODEL 1541
UB4, PIN 20 <—S'G
ucr
174 74LS00 s Al5
UB3, PIN 20 et & -04 . S U ADDRESS BUS
ucr ucen
174 74L500 176 74L504
MODEL 1542

Fig. 7-45. ROM address

erence designator, as even the pin numbers remain
the same. This change is illustrated in Figs. 7-44
and 7-45.

The computer’s write circuit changed from
Model 1541 to Model 1542 (see Fig. 7-46). In
addition to the reference designator changes, pins 1
and 2 on the NAND gate (UC7, Model 1542) have
been swapped. The inverted read/write line is ap-
plied to pin 2 on Model 1542 instead of pin 1 on
Model 1541. Also, the ¢2 signal is applied directly
to the NAND gate from pin 39 of UC4 on Model

decoder changes, Model 1542.

1542 instead of going through the two buffers first
as it did on Model 1541. Functionally, there is no
difference between Models 1541 and 1542 con-
cerning this change.

The reset circuit on Model 1542 has been
changed to provide a sharper edge to the reset sig-
nal. An inverter with a Schmitt trigger input has
been added between C46 and UD3B. Also, UD3B
is configured as a noninverting buffer in Model
1542 instead of being configured as an inverter in
Model 1541 (see Fig. 7-47).
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Fig. 7-46. Write logic changes, Model 1542.
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Fig. 7-47. Reset circuit changes, Model 1542.

7.3.2 Drive Motor Servo Circuit
(Refer to Figs. 7-48 and 7-49)

The drive motor servo circuit in Model 1542 is
drastically different from the drive motor servo cir-
cuit used in Model 1541. Although input and out-
put signals are the same, the two drive motor servo
circuits use different ICs to control motor speed.
The following discussion applies to the drive motor
servo circuit on Model 1542 {Newtronics drive
unit). :

Tachometer information from the drive mo-
tor/tachometer enters the drive motor servo circuit

at E4 and E5. This information is applied to R1 and
R2, which form a voltage divider as well as a load
for the tachometer. From the voltage divider, the
tachometer information is coupled to IC1, the gov-
ernor, via coupling capacitor C1. IC1 compares this
information with a speed standard set by VR1, R3,
R4, C2, and C10.

The output of IC1, pin 11, drives the motor
control transistor TR2 via R7. TR1 in turn drives
the drive motor/tachometer. If the tachometer in-
formation indicates that the motor is turning too
slow, then IC1 will drive TR2 harder. If, on the
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" DRIVE Jo?&q'sg"nﬁ)aﬁcﬁ.?"{ other hand, the tachometer information indicates
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|
]
{

OFFIOR ——1"1 covernon | > current limiting for the drive motor. When approxi-
mately 1 ampere is being drawn by the motor

T
: B‘I‘;’IL‘;: i through R10 and TR2, TR1 will turn on, causing
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r MOTORTACHOMETER ! is high. When pin 8 of IC1 is low, the governor is
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_f“ "+ the +12-volt supply line to IC1. R6, R8, C4, C6,
: ) | and C7 sample motor current changes and provide
f Lo -/ : this information to pins 10 and 12 of IC1.

Fig. 7-48. Block diagram of drive motor servo circuit,
Mode! 1542.
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Technical Data

VIC-1541. Included in this appendix are an
index, interconnect diagrams, schematics,
parts layouts, and parts lists.

The interconnect diagrams illustrate how the
various connectors are arranged in the VIC-1541.
When tracing a signal to a connector, the inter-
connect diagram illustrates which subassembly is
plugged into that connector. Once the subassembly
is identified on the interconnect diagram, the sche-
matic for that subassembly may be consulted. The
signal-tracing process may then continue to the
next schematic. The interconnect diagram is a
means of linking the individual schematics together.

The block diagram is a composite simplified
explanation of how the individual circuits are logi-
cally arranged.

The schematic diagrams illustrate how all of
the components are electrically connected. Reading
a schematic diagram can be an art in itsef. Some
people might not be able to get much information
from a schematic, while those with a lot of experi-
ence could get enough information from a sche-
matic to almost make the rest of the information in
this book redundant. If you are interested in learn-
ing more about reading schematics, the following
book is recommended:

This appendix provides technical data for the

How to Read Schematics, 4th Ed., by Donald
E. Herrington. Howard W. Sams & Co.,
1986. (Cat. No. 22457)

The parts layouts are simply maps that can be
used to locate a part in question. Although most
parts are labeled on the PC board, these labels may
become illegible due to dirt, wear, or age. If a refer-
ence designator is illegible or a part is not labeled
(such as motors or LEDs), consult the appropriate
parts layout.

Like the parts layouts, the parts lists are pro-
vided in the event that a part number or color code
becomes illegible due to burns, dirt, or wear. Iif you
cannot read a part number, consult the appropriate
parts list,

Section A.1 provides an index to individual
figures and lists contained in this appendix.
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A.2 VIC-1541
INTERCONNECT DIAGRAMS

Fig. A-2. Interconnect diagram, Model 1540.
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A.3 VIC-1541 SCHEMATICS
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Fig. A-5. Disk controller
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Fig. A-5. Disk controller
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NOTES:

1. ALL RESISTORS ARE 10%, /4 w UNLESS

NOTED.

2. ALL RESISTANCE IS EXPRESSED IN OHMS
UNLESS OTHERWISE NOTED.

3. THE FOLLOWING BYPASS CAPACITORS ARE
CONNECTED BETWEEN THE + 5V LINE AND
GROUND. ALL THESE CAPACITORS LISTED
ARE 0.1 pF, CERAMIC.

Cc8 C7 Cc8 C18 C19 C20 C22 C23
€24 C25 C26 C27 C28 C29 CX

4. E1 AND E2 PROGRAM THE DISK
CONTROLLER ADDRESS.

ADDRESS E1 E2
8 CLOSED CLOSED
9 OPEN CLOSED
10 CLOSED OPEN
" OPEN OPEN

w02e
e Tar

Fig. A-6. Disk controller
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Fig. A-7. Case assembly, all models.
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Fig. A-8. Drive unit schematic, Models 1540 and 1541.
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1
DRIVE MOTOR 1
SERVO CIRCUT :
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I
_____________ 3
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N/C
GND 3
BND _IJ
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v [ }R2
+iev | 2
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g STEPPING
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Fig. A-9. Drive unit schematic, Model 1542.
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Fig. A-10. Drive motor servo circuit, Models 1540 and 1541.
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A.4 VIC-1541 PARTS

 LAYOUTS

CASE ASSY

(TOP HALF)

CASE ASSY
(BOTTOM HALF)

DISK CONTROLLER
PC BOARD

Fig. A-13. Subassembly identification, Model 1540.
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CASE ASSY
(TOP HALF)

DISK CONTROLLER —{

PC BOARD

DRIVE UNIT

CASE ASSY
(BOTTOM HALF)

Fig. A-14. Subassembly identification, Model 1541.



Technical Data 209

CASE ASSY
(BOTTOM HALF)

CASE ASSY
(TOP HALF)

DISK CONTROLLER __{

PC BOARD

DRIVE UNIT

Fig. A-15. Subassembly identification, Model 1542.
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Fig. A-16. Disk controller parts layout, Model 1540.

Fig. A-17. Disk controller parts layout, Model 1541.
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Fig. A-19. Case assembly parts layout, all models.
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READ/WRITE

DRIVE MOTOR
SERVO CIRCUIT

DRIVE MOTOR
SERVO CIRCUIT

S X\
R )

Fig. A-20. Drive unit parts layout, Model 1540.

Fig. A-21. Drive unit parts layout, Model 1541.
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DRIVE MOTOR J6
SERVO, CIRCUIT
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Fig. A-23. Drive motor servo circuit parts layout, Models 1540 and 1541.
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Fig. A-26. Frame assembly parts layout,
Fig. A-25. Frame assembly parts layout, Model 1540. Models 1541 and 1542.



Technical Data 218

A.5 MODEL 1540 PARTS A.5.1 Disk Controller PC Board (cont.)
LIST
DESIGNATOR ~ DESCRIPTION  VALUE/PART NUMBERI
A.5.1 Disk Controller PC Board
C58 Capacitor .022 uF
C59 Capacitor 022 uF
DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER| C60 Capacitor 0.1 u4F
C61 Capacitor 0.1 uF
C1 Capacitor 1.0 yF, 50V C62 Capacitor 4.7 uF
Cc2 Capacitor 47 uF, 16 V C63 Capacitor 1.0 4F
Cc3 Capacitor 0.1 uF [o:%] Capacitor 0.1 uF
Cc4 Capacitor 1.0 4F, 50V C65 Capacitor 220 4F, 10V
C5 Capacitor 47 yF, 16 V CR1 Bridge Rectifier 8241
(o} Capacitor 0.1 4F CR2 Diode 1N4002
c7 Capacitor 0.1 uF CR3 Bridge Rectifier 8240
cs8 Capacitor 0.1 4F CR4 Diode 1N4002
c9 Capacitor 0.1 pF CR5 Zener Diode 33v
c10 Capacitor 68 pF CR6 Diode IN4148
c11 Capacitor 0.1 uF CR7 Diode 1N4148
C12 Capacitor 10 »F, 25V CR8 Diode 1N4148
Cc13 Capacitor 0.14F CR9 Diode 1N4148
C14 Capacitor 0.1 uF CR10 Diode 1N4148
Ci15 Capacitor 0.47 yF, 35V CR11 Diode 1N4148
C16 Capacitor 680 pF CR12 Zener Diode 52V
Cc17 Capacitor 0.1uF CR13 Diode 1N4002
Cc18 Capacitor 0.1 pF CR14 Diode 1N4002
C19 Capacitor 0.1 4F CR15 Diode 1N4002
Cc20 Capacitor 0.1 pF CR16 Diode 1N4002
c21 Capacitor 0.1 xF CR17 Diode 1N4002
c22 Capacitor 0.14F F1 Fuse 3AG1A250V
cz23 Capacitor 3.3uF, 25V L11 Inductor *
Cc24 Capacitor 0.47 puF, 35V L2 Inductor *
C25 Capacitor 0.1 4F L3 Inductor *
C26 Capacitor 1000 pF L4 Inductor *
c27 Capacitor 680 pF L5 Inductor *
c28 Capacitor 330 pF L6 Inductor *
c29 Capacitor 0.1 uF L7 Inductor *
c3o Capacitor 0.1uF L8 Inductor *
Cc31 Capacitor 0.1xF L9 Inductor *
C32 Capacitor 0.1 uF L10 Inductor *
C33 Capacitor 150 pF L11 Inductor *
Cc34 Capacitor 0.1 uF L12 Inductor *
C35 Capacitor 0.1uF L13 Inductor *
C36 Capacitor 0.1 uF L14 Inductor *
C37 Capacitor 0.1 u4F L15 Inductor *
C38 Capacitor 0.1 uF L16 Inductor *
C39 Capacitor 0.1 uF Q1 Transistor 25A952
C40 Capacitor 0.1 pF Q2 Transistor 25C945
Cc41 Capacitor 0.1pF Q3 Transistor 2SC945
ca2 Capacitor 0.14F Q4 Transistor 258C2001
C43 Capacitor 0.1uF Q5 Transistor 25C2001
C44 Capacitor 0.1 uF Q6 Transistor 28C2001
ca5 Capacitor 0.1 xF Q7 Transistor 28C2001
C46 Capacitor 0.1 4F Q8 Transistor 25A1015
Cc47 Capacitor 0.1 uF Q9 Transistor 25A1015
c48 Capacitor 0.1 uF Q10 Transistor 25A1015
C49 Capacitor 330 pF Q11 Transistor 25A1015
C50 Capacitor 680 pF R1 Resistor, % W 3300
C51 Capacitor 6800 uF, 25V R2 Resistor, 1, W 3300
C52 Capacitor 10,000 #F, 16 V| R3 Resistor, % W 470
53 Capacitor . 0.1 yF R4 Not Used .
Cc54 Capacitor 0.1 uF R5 Resistor, % W 3300
C55 Capacitor 0.1uF R6 Resistor, % W 1.0kQ
C56 Capacitor 100 pF, 15V R7 Resistor, % W 22 k2
C57 Capacitor 0.1u4F R8 Resistor, 4 W 914, 1.0%




216 APPENDIX A

A.5.1 Disk Controller PC Board (cont.)

A.5.1 Disk Controller PC Board (cont.)

IDESIGNATOR  DESCRIPTION  VALUE/PART NUMBER|
R9 Resistor, % W 680 @
R10 Resistor, 4 W 22 k02
R11 Resistor, % W 1.10 k0
R12 Resistor, % W 9.10 ki
R13 Resistor, %, W 9.10k
R14 Resistor, %, W 2.2k
R15 Resistor, %, W 2.2k0
R16 Resistor, % W 2200
R17 Resistor, %, W 220Q
R18 Resistor, ¥, W 1500
R19 Resistor, ¥ W 1500
R20 Resistor, % W 3300
R21 Resistor, %, W 3.0k
R22 Resistor, % W 3.0kQ
R23 Resistor, %, W 3.0kQ
R24 Resistor, % W 510¢
R25 Resistor, % W 3600
R26 Resistor, % W 2.2k0
R27 Resistor, % W 4700
R28 Resistor, %, W 470Q
R29 Resistor, % W 22 k2
R30 Resistor, %, W 360 Q
R31 Resistor, %, W 1.0kQ
R32 Resistor, % W 1.0ka
R33 Resistor, % W 1.0ka
R34 Resistor, 4, W 1.0kQ
R35 Resistor, 4, W 1500
R36 Resistor, %, W 150 @
R37 Resistor, % W 3300
R38 Not Used
R39 Resistor, 4, W 680 Q
R40 Resistor, % W 680 Q
R41 Resistor, 1 W 680 Q
R42 Resistor, % W 6800
R43 Resistor, 4, W 1.0k
R44 Resistor, %, W 100 k@
R45 Resistor, %, W 2200
R46 Not Used
R47 Resistor, 4 W 470 Q
R48 Resistor, % W 1.5k
R49 Resistor, ¥, W 100 Q
R50 Resistor, % W 470 Q
R51 Resistor, %4 W 2.2k
R52 Resistor, % W 2.2k
R53 Resistor, % W 22 k0
R54 Resistor, 4 W 150 Q
R55 Resistor, % W 470 Q
R56 Resistor, % W 2.2kQ
R57 Resistor, % W 470 Q
R58 Resistor, % W 1Ok
UA2 1024 X 4-Bit Static RAM 2114L3
UA3 1024 X 4-Bit Static RAM 2114L3
UAB1 Versatile Interface Adapter 6522
UAB4 8K X 8 ROM 235302-01
UABS 8K X 8 ROM 981229-01
UB2 1024 X 4-Bit Static RAM 2114L3
UB3 1024 X 4-Bit Static RAM . 2114L3
UB6 Hex [nverter 74L504
UB7 Quad 2-Input Pos. NAND

Gate 74LS00
UB8 BCD-to-Decimal Decoder 741542

DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER|
uc1 Hex Schmitt-Trigger Inverter 740514
ucz 13-Input Pos. NAND Gate 74LS133
uc3 Octal Bus Transceiver 7415245
uce Binary Presettable Counter/

Latch 7415197
uc? Quad 2-Input Pos. NOR Gate 7402
UCb4 Versatile Interface Adapter 6522
ucDs 8-Bit Microprocessor 6502
UD1 Hex Inverter Buffer/Driver 7406
uD2 8-Bit Parallel Output Serial

Shift Register 74L5164
uD3 Parallel Load 8-Bit Shift

Register with

Complementary Outputs ~ 74LS165
UE2 Dual 2- to 4-Line Decoder/

Multiplexer 74LS139
UE3 Binary Synchronous Up/Down

Counter 74L8191
UE4 Dual-D Flip-Flop 741574
UE5 Quad 2-Input Pos. NOR Gate 741502
UE7 Binary w/Clear Synchronous

Up/Down Dual Clock

Counter 74L5193
UF2 Hex Inverter Buffer/Driver 7406
UF3 Triple 3-Input Pos. NAND

Gate 74LS10
UF4 Binary w/Clear Synchronous

Up/Down Dual Clock

Counter 7415193
UF5 Quad 2-Input Pos. NAND

Gate 74LS00
UFé Dual-D Flip-Flop 74LS74
UG1 Hex Schmitt-Trigger Inverter  74LS14
UG2 Quad 2-Input Exclusive-OR

Gate 741586
UG3 Dual Retriggerable Resettable

Monostable Muitivibrator 9602
UG4 Hex Buffer/Driver 7417
UH4 Comparator w/Open Collector

Output LM311
UH5 Differential Video Amplifier =~ NE592N
UH7 Differential Video Amplifier NE592N
Y1 Crystal 16 MHz

* Values not available

A.5.2 Drive Motor Servo Circuit

DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER|
C1 Capacitor 10 uF, 35V
c2z Capacitor 4700 pF
Cc3 Capacitor 0.0334F, 100V
c4 Capacitor 0.47 uF, 35V
C5 Capacitor 10 uF, 35V
cé Capacitor 10 uF, 35V
Cc7 Capacitor 0.47 yF, 35V
Cc8 Capacitor 0.013 4F, 10%
c9 Capacitor 0.47 uF, 35V
CR1 Diode 1N4148
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A.5.2 Drive Motor Servo Circuit (cont.)

A.6.1 Disk Controller PC Board (cont.)

DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER| DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER
CRr2 Diode 1N4148 C31 Capacitor 150 pF
CR3 Diode 1N4148 Cc32 Capacitor 330 pF
CR4 Diode 1N4148 C33 Capacitor 680 pF
CRS Diode 1N4148 C34 Capacitor 680 pF
iIC1 Speed Controller Sony 2463 C35 Capacitor 0.1 uF
Q1 Transistor 25C2785 C36 Capacitor 330 pF
Q2 Transistor 25C2785 C37 Capacitor 0.47 pF, 35V
Q3 Transistor 256A1015 C38 Capacitor 0.47 yF, 35V
Q4 Transistor 25B569 C39 Capacitor 0.022 uF
R1 Resistor 10k C40 Capacitor 0.1x4F
R2 Resistor 68 ki c41 Capacitor 1000 pF
R3 Resistor 2200 c42 Capacitor 0.022 uF
R4 Resistor 3.3k C43 Capacitor 0.14F
R5 Resistor 2.7k0 C44 Capacitor 3.3uF, 25V
R6 Resistor 8200 C45 Capacitor 680 pF
R7 Resistor 10 k@ Cd6 Capacitor 100 uF, 15V
R8 Resistor 0.68Q,3W C47 Capacitor 0.1 4F
R10 Resistor 3.32kn C48 Capacitor 0.1 4F
VR1 Variable Resistor 20k CR1 Bridge Rectifler 8241

CR2 Diode 1N4002
CR3 Bridge Rectifier 8240
CR4 Diode 1N4002
A.6 MODEL 1541 PARTS CRZ Zener Diode 33V
CR Diode 1N4148
LIST CR7 Diode 1N4002
CR8 Diode 1N4002
A.6.1 Disk Controller PC Board CR9 Diode 1N4002
CR10 Diode 1N4002
CR11 Diode 1N4002
DESIGNATOR  DESCRIPTION  VALUE/PART NUMBERI CR12 Diode 1N4148
CR13 Zener Diode 5.2V
c1 Capacitor 1LOuF, 50V CR14 Diode 1N4148
c2 Capacitor 47 uF, 16V CR15 Diode 1N4148
c3 Capacitor 0.1 xF CR16 Diode 1N4148
c4 Capacitor 1.0uF, 50V CR17 Diode 1N4148
c5 Capacitor 47 uF, 16 V CR18 Dicde 1N4148
c6 Capacitor 0.1 yF L1 Inductor 22uH
c7 Capacitor 0.1uF L2 Inductor *
cs8 Capacitor 0.1xF L3 Inductor *
c9 Capacitor 0.1uF L4 Inductor *
Cc10 Capacitor 0.1 4F L5 Inductor *
Cl1 Capacitor 1.0 uF L6 Inductor *
C12 Capacitor 0.33 uF L7 Inductor *
C13 Capacitor 220 yF, 25V L8 Inductor 100 gH
Cla Capacitor 1.0 4F L9 Inductor *
C15 Capacitor 10 pF, 25V L10 Inductor *
Clé Capacitor 4700 uF, 16 V L11 Inductor *
Cc17 Capacitor 6800 uF, 25V L12 Inductor *
Cc18 Capacitor 0.14F L13 Inductor *
C19 Capacitor 0.1 4F Li4 Inductor *
c20 Capacitor 0.1 pF L15 Inductor *
c21 Capacitor 4.7 yF L16 Inductor *
c22 Capacitor 0.1pF Q1 Transistor A952
c23 Capacitor 0.1 pF Q2 Transistor €945
c24 Capacitor 0.1uF Q3 Transistor 25A1015
c25 Capacitor 0.1 uF Q4 Transistor 25A1015
C26 Capacitor 0.1 4F Q5 Transistor 25A1015
c27 Capacitor 0.1uF Q6 Transistor 25A1015
c28 Capacitor 0.1 uF Q7 Transistor 25C945
Cc29 Capacitor 0.1uF Q8 Transistor 25C2001
C30 Capacitor 0.1uF Q9 Transistor 25C2001
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A.6.1 Disk Controller PC Board (cont.) A.6.1 Disk Controller PC Board (cont.)
DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER|
Q10 Transistor 25C2001 ucC1 Logic Array 325572-01
Q11 Transistor 25C2001 ucz Versatile Interface Adapter 6522
R1 Resistor, % W 474 ucs Versatile Interface Adapter 6522
R2 Resistor, % W 1.0k uc4a 8-Bit Microprocessor 6502
R3 Resistor, % W 3300 ub1 Hex Inverter Buffer/Driver 7406
R4 Resistor, % W 2200 up2 Binary w/Clear Synchronous
RS Resistor, % W 1.0k Up/Down Dual Clock
Ré Resistor, % W 1.0k Counter 74L5193
R7 Resistor, % W 1.0kQ UD3 Quad 2-Input Exclusive-OR
R8 Resistor, % W 1.0kQ Gate 741586
R9 Resistor, % W 2.0kQ UD4 Dual Retriggerable Resettable
R10 Resistor, % W 2.0k Monostable Multivibrator 9602
R11 Resistor, % W 2.2kQ UD5 Binary Presettable Counter/
R12 Resistor, % W 22k Latch 7415197
R13 Resistor, 4 W UE4 Comparator w/Open Collector
R14 Resistor, % W 360 Q Output LM311
R16 Resistor, 4 W 200 Q UE6 Binary w/Clear Synchronous
R17 Resistor, %h W 15002 Up/Down Dual Clock
R18 Resistor, % W 150 @ Counter 74L8193
R19 Resistor, %4 W 3600 UF3 Differential Video Amplifier NE592N
R20 Resistor, 4, W 4700 UF4 Differential Video Amplifier NE592N
R21 Resistor, i W 2.2k0 Y1 Crystal 16 MHz
R22 Resistor, % W 4709 "
R23 Resistor, % W 3300 Values not available
R24 Resistor, % W 36002
R25 Resistor, h W 1.0kQ
R26 Resistor, % W 2.0k
R27 Resistor, % W 5100 A.6.2 Drive Motor Servo Circuit
R28 Resistor, % W 1000
R29 Resistor, % W 150 ¢
R30 Resistor, % W 4709 DESIGNATOR  DESCRIPTION  VALUE/PART NUMBERI
R31 Resistor, % W 3300
R32 Resistor, % W 2.2ka C1 Capacitor 10 4F, 35V
R33 Resistor, % W 2.2k c2 Capacitor 4700 pF
R34 Resistor, % W 2.2k Cc3 Capacitor 0.033 gF, 100 V|
R35 Resistor, % W 22kn ca Capacitor 0.47 yF, 35V
R36 Resistor, Y% W 220Q C5 Capacitor 10 uF, 35V
R37 Resistor, % W 4700 c6 Capacitor 10 yF, 35V
R38 Resistor, % W 4700 Cc7 Capacitor 0.47 4F, 35V
R39 Resistor, % W 22 k0 cs8 Capacitor 0.013 pF, 10%
R40 Resistor, % W 1.5k0 c9 Capacitor 0.47 uF, 35V
R41 Resistor, % W 4700 CR1 Diode 1N4148
R42 Resistor, % W 680 CR2 Diode 1N4148
R43 Resistor, % W 1.0kQ CR3 Dicde 1N4148
R44 Resistor, h W 100 k@ CR4 Diode 1N4148
R45 Resistor, % W 150 @ CR5 Diode 1N4148
R46 Resistor, % W 150 @ IC1 Speed Controller Sony 2463
R47 Resistor, 4 W 680 Q Q1 Transistor 25C2785
R48 Resistor, % W 680 0 Q2 Transistor 25C2785
R49 Resistor, % W 680 @ Q3 Transistor 25A1015
R50 Resistor, % W 680 1 Q4 Transistor 25B569
R51 Resistor, % W 914, 1% R1 Resistor 10 k@2
R52 Resistor, % W 22 kQ R2 Resistor 68 kQ
R53 Resistor, % W 910 k@ R3 Resistor 22002
R54 Resistor, % W 910 k2 R4 Resistor 3.3k0
R55 Resistor, % W 2200 R5 Resistor 2.7kQ
UAl Hex Schmitt-Trigger Inverter  74LS14 Ré6 Resistor 8200
UB1 Hex Inverter Buffer/Driver 7406 R7 Resistor 10 kQ
UB2 2K X 8 RAM 2016 R8 Resistor 0680, 3W
UB3 8K X 8 ROM 235302-01 R10 Resistor 3.32k0
UB4 8K X 8 ROM 901229-03 VR1 Variable Resistor 20 k2
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A.7 MODEL 1542 PARTS A.7.1 Disk Controller PC Board (cont.)
LIST
[DESIGNATOR ~ DESCRIPTION  VALUE/PART NUMBQ
A.7.1 Disk Controller PC Board
CR10 Diode 1N4002
CR11 Diode 1N4002
DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER| CR12 Diode 1N4148
CR13 Zener Diode 52V
Cl Capacitor 1.0 pF, 50 V CR14 Diode 1N4148
cz Capacitor 47 uF, 16 V CR15 Diode 1N4148
Cc3 Capacitor 0.1,F CR16 Diode 1N4148
c4 Capacitor 1.0 uF, 50V CR17 Diode 1N4148
C5 Capacitor 47 uF, 16 V CR18 Diode IN4148
o] Capacitor 0.1 uF L1 Inductor 2.2uH
Cc7 Capacitor 0.1 4F 12 Inductor *
cs Capacitor 0.1 4F L3 Inductor *
c9 Capacitor 0.1 4F 14 Inductor *
Cc10 Capacitor 0.14F L5 Inductor *
Cl1 Capacitor 1.0 uF L6 Inductor *
C12 Capacitor 0.33 pF L7 Inductor *
C13 Capacitor 220 uF, 25V L8 Inductor 100 xH
Cl14 Capacitor 1.0 uF L9 Inductor *
C15 Capacitor 10 uF, 25V L10 Inductor *
C16 Capacitor 4700 pF, 16 V L11 Inductor *
c17 Capacitor 6800 4F, 25V L12 Inductor *
c18 Capacitor 0.1uF L13 Inductor *
C19 Capacitor 0.1uF L14 Inductor *
C20 Capacitor 0.14F L15 Inductor *
c21 Capacitor 4.7 uF L16 Inductor *
Cc22 Capacitor 0.1,F Q1 Transistor A952
c23 Capacitor 0.1 uF Q2 Transistor C945
C24 Capacitor 0.1 4F Q3 Transistor 25A1015
Cc25 Capacitor 0.1 pF Q4 Transistor 25A1015
C26 Capacitor 0.14F Q5 Transistor 25A1015
c27 Capacitor 0.1 uF Q6 Transistor 25A1015
c28 Capacitor 0.14F Q7 Transistor 25C945
C29 Capacitor 0.1 »4F Q8 Transistor 25C2001
C30 Capacitor 0.1 uF Q9 Transistor 25C2001
€31 Capacitor 150 pF Q10 Transistor 25C2001
Cc32 Capacitor 330 pF Q11 Transistor 25C2001
C33 Capacitor 680 pF R1 Resistor, %k W 47Q
Cc34 Capacitor 680 pF R2 Resistor, 4 W 1.0kQ
C35 Capacitor 0.1pF R3 Resistor, 4 W 3300
C36 Capacitor 330 pF R4 Resistor, 4, W 2209
Cc37 Capacitor 0.47 yF, 35V R5 Resistor, % W 1.0kq
C38 Capacitor 0.47 yF, 35V R6 Resistor, b W 1.0 k@
C39 Capacitor 0.022 uF R7 Resistor, % W 1.0k
C40 Capacitor 0.1 4F R8 Resistor, % W 1.0k
Cc41 Capacitor 1000 pF R9 Resistor, 4, W 2.0k0
c42 Capacitor 0.022 uF R10 Resistor, % W 2.0k0
C43 Capacitor 0.14F R11 Resistor, %, W 2.2k0
C44 Capacitor 3.3uF, 25V R12 Resistor, 4 W 22k
C45 Capacitor 680 uF R13 Resistor, % W
C46 Capacitor 100 uF, 15V R14 Resistor, % W 3609
ca7 Capacitor 0.1 uF R16 Resistor, ¥, W 2000
c48 Capacitor 0.14F R17 Resistor, % W 150 Q
CR1 Bridge Rectifier 8241 R18 Resistor, % W 1509
CR2 Diode 1N4002 R19 Resistor, % W 360 9
CR3 Bridge Rectifier 8240 R20 Resistor, 4, W 4700
CR4 Diode 1N4002 R21 Resistor, % W 2.2k
CR5 Zener Diode . 3.3V R22 Resistor, % W 4700
CR6 Diode 1N4148 R23 Resistor, % W 3300
CR7 Diode 1N4002 R24 Resistor, % W 3600
CR8 Diode 1N4002 R25 Resistor, % W 1.0k0
CR9 Diode 1N4002 R26 Resistor, b W 2.0k0
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A.7.1 Disk Controller PC Board (cont.)

A.7.2 Drive Motor Servo Circuit

* Values not avallable

DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER DESIGNATOR  DESCRIPTION  VALUE/PART NUMBER|
R27 Resistor, %, W 5100 (o3} Capacitor 1.0 »F, 50V
R28 Resistor, ¥, W 1000 c2 Capacitor 10 pF, 35V
R29 Resistor, % W 150 @ c3 Capacitor 10 4F, 35V
R30 Resistor, % W 4700 Cc4 Capacitor 0.47 gF, 50V
R31 Resistor, % W 3300 C5 Capacitor 10 uF, 35V
R32 Resistor, % W 2.2kQ Cé Capacitor 0.068 pF, 50 V,
R33 Resistor, % W 2.2kQ 10%

R34 Resistor, %, W 2.2k0 c7 Capacitor 2.2 yF, 50V
R35 Resistor, % W 22k c8 Capacitor 0.47 yF, 50V
R36 Resistor, % W 2200 c9 Capacitor 100 pF, 50 V,
R37 Resistor, % W 4700 10%
R38 Resistor, %, W 470 0 C10 Capacitor 0.033 pF, 100
R39 Resistor, %, W 22k Vv, 10%
R40 Resistor, % W 1.5k IC1 Governor LAG 570
R41 Resistor, Y, W 470 Q R1 Resistor 1.0k0
R42 Resistor, % W 680 @ R2 Resistor 1.0k0
R43 Resistor, %, W 1.0k0 R3 Resistor 5.1k0, 3%
R44 Resistor, % W 100 kO R4 Resistor 68k, 1%
R45 Resistor, %, W 1501 R5 Resistor 1000
R46 Resistor, %, W 1500 R6 Resistor 3.3k0
R47 Resistor, 1, W 680 Q R7 Resistor 8200
R48 Resistor, %, W 680 Q R8 Resistor 2.7k0
R49 Resistor, Y, W 680 Q R9 Resistor 150 0
R50 Resistor, ¥, W 680 Q R10 Resistor 0.681,3W
R51 Resistor, %, W 914,1% R11 Resistor 5.6 kQ
R52 Resistor, %, W 22 k2 TR1 Transistor 25B633E
R53 Resistor, L, W 910 k@ TR2 Transistor 25A733
R54 Resistor, % W 910 k@ VR1 Variable Resistor 20 kQ
R55 Resistor, % W 2200
UA1l Hex Schmit-Trigger Inverter 741514
UB1 Hex Inverter Buffer/Driver 7406
UB2 2K X 8 RAM 2016
UB3 8K X 8 ROM 235302-01
UB4 8K X 8 ROM 901229-05
uct Logic Array 325572-01
ucz Versatile Interface Adapter 6522
uc3 Versatile Interface Adapter 6522
uc4 8-Bit Microprocessor 6502
uce Hex Inverter 7713
uc? Quad 2-Input Pos. NAND

Gate 741800
ucs BCD-to-Decimal Decoder 741542
uD1 Hex Inverter Buffer/Driver 7406
uD2 Binary w/Clear Synchronous

Up/Down Dual Clock

Counter 7415193
uD3 Quad 2-Input Exclusive-OR

Gate 741886
uD4 Dual Retriggerable Resettable

Monostable Multivibrator 9602
uD5 Binary Presettable Counter/

Latch 7418197
UE4 Comparator w/Open Collector

Output LM311
UE6 Binary w/Clear Synchronous

Up/Down Dual Clock

Counter 74L5193
UF3 Differential Video Amplifier = NE592N
UF4 Differential Video Amplifier =~ NE592N
Y1 Crystal 16 MHz
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Fabrication of
Video Detector

Materials Required e Wire cutters

e One set of meter leads ¢ Needle-nose pliers

o One capacitor, 0.01 4F, 50 V ® Heat shrink tubing, % inch

® One resistor, 1.0 kQ, 10%, % W ® Heat shrink tubing, %s inch

e One diode, 1N4148 or equivalent ® Solder, 60/40 resin core
Equipment and Supplies ® Scale (ruler)

Knif ¢ Ohmmeter
: snll de L e String or two wire ties
oldering iron
Preparation
1. Cut meter leads as shown in Fig. B-1:
NOTE:
‘ STRIP OFF INSULATION
3/16* FROM BOTH SIDES OF CUT.
3n6”
1
& prommm———
| OUT HERE
r oY mma 1 |
N

Fig. B-1. Preparation, step 1.
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2. Prepare diode as shown in Fig. B-2:

] o

Fig. B-2. Preparation, step 2.

3. Prepare resistor as shown in Fig. B-3:

= —

316" l— ‘I e

Fig. B-3. Preparation, step 3.
4. Tin all leads on resistor, diode, and meter leads.
Assembly

1. Slide 1 %-inch length of %-inch heat shrink tubing onto red meter lead as shown in Fig. B-4.
Do not shrink the tubing at this time.

\

3" LENGTH OF HEAT SHRINKABLE
RED METER LEAD TUBING (1/8")

Fig. B-4. Assembly, step 1.

2. Solder diode, resistor, and remaining end of meter lead together as shown in Fig. B-5. Note proper
polarity of diode.

CATHODE
MARKING

RESISTOR

. SOLDER
HERE

REMAINING END OF
RED METER LEAD

Fig. B-5. Assembly, step 2.
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3. Slide heat shrink tubing over diode and resistor, leaving one lead of resistor exposed, and then shrink
the tubing. See Fig. B-6.

Fig. B-6. Assembly, step 3.

4. Solder capacitor and black meter leads as shown in Fig. B-7. Tie meter leads where shown.

CAPACITOR TIE HERE

BLACK
METER LEAD

TIE HERE SOLDER SOLDER
HERE HERE

Fig. B-7. Assembly, step 4.

5. Slide a 2-inch length of %-inch heat shrink tubing over capacitor and then shrink the tubing. See
Fig. B-8.

Fig. B-8. Assembly, step 5.
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MOS Handling
Precautions

hen handling the controller board or any
WOf the MOS ICs used in the VIC-1541,

you must be aware of the possible dam-
age to the MOS ICs from static discharge.

A static charge of only several hundred volts is
enough to cause permanent damage to a MOS IC.
It is not uncommon for the human body to accu-
mulate tens of thousands of volts of static charge.
The following precautions will help to reduce dam-
age caused by static charges:

® Avoid wearing synthetic material when
servicing the VIC-1541.

@ Do not service the VIC-1541 in a room
with carpeting on the floor.

¢ The use of conductive floor mats and wrist
straps is advised (if possible}.

Before handling the PC board, touch a
ground such as a shop ground or a cold
water pipe for 30 to 60 seconds in order to
discharge any static charge in your body.
Also touch any tools being used or
antistatic devices (i.e., conductive foam
rubber or conductive packaging tubes) to
the same ground.

Avoid touching the pins of the ICs as much
as possible.

After removing a MOS IC for
troubleshooting purposes, place the IC into
conductive foam until it is to be reinstalled.

When replacing MOS ICs, always ground
conductive packaging to shop ground or
cold water pipe before handling the IC.
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Standard IC
Pin Numbers

18 12
Figs. D-1 through D-9 below. This number- g AAS

ing system is standard throughout the elec-
tronics industry and is not unique to the VIC-1541.

I ocations of IC pin numbers are illustrated in

18 PIN DIP

1234567829

8 76 5
Fig. D-4. 18-pin dual in-line package.
8 PIN DIP
123 4 2019181716 1514 13 12 11

Fig. D-1. 8-pin dual in-line package.
20 PIN DIP

1413121110 9 8
123456788910

14 PIN DIP Fig. D-5. 20-pin dual in-line package.

1234587 24 23222120191817 16 1514 13

Fig. D-2. 14-pin dual in-line package. alalalalalalalalalalal
16151413121110 9
) 24 PIN DIP
16 PIN DIP
UUO0OUUUUUUUY
12345678 12345678 9101112
Fig. D-3. 16-pin dual in-line package. Fig. D-6. 24-pin dual in-line package.

225
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28 27 26 25 24 23 22 21 2019 18 17 16 15 0987654321
faTalaleTalalala)

Inlelalninlal

10 PIN SIP

28 PIN DIP
) Fig. D-9. 10-pin single in-line package.

UUUOUUUUUUUUUUUD
123456 7891011121314

Fig. D-7. 28-pin dual in-line package.

40 39 38 37 36 35 34 33 32 31 3029 28 27 26 25 24 23 22 21
aTalalalalaialalalalslalalnlalnlalelalal

) 40 PIN DIP

LUUUUUJUUJUOUUUUUUVUUJUUY
1234567 891011121314151617181920

Fig. D-8. 40-pin dual in-line package.
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Description of Disk

Controller IC

hen Commodore upgraded the VIC-
w 1541 from Mode! 1540 to Model 1541,
they created a custom integrated circuit.
This integrated circuit (UC1, Models 1541 and
1542) reduces power consumption, heat, and pro-

duction costs. The pin description of this integrated
circuit is illustrated in Fig. E-1.

+sving ~ 40y 8
CYYe (39) BR
amg (38) SOE
awd uc1 D 3n syne

MR () 23857201 y(ss o€
A G D35 YB?

n( D (34) YBe

MTR @8 D33

©® g D (32) Y85
STEP 1 (10) ( D@1 vss
anQ D (30) YB3
STEP 0 (12 ( D (29) vB2
13 g nlet)
(19) [ @nye1
Y3 (15) D (26) YBO
v2(18 g D (25) @ out
vtan( DeaviN
vo (18) [)(23) CLK IN
oLk (19 g D (22) LoAD
GND (20 [)21) CLR

Fig. E-1. Disk controller integrated circuit, pinouts.

A block diagram of this disk controller inte-
grated circuit is shown in Fig. E-2.

Internally, this integrated circuit contains es-
sentially the same circuit that is used in the 1540.
Table E-1 lists the parts that are integrated into the
new disk controller integrated circuit. For theory of
operation of these parts, refer to the theory of oper-
ation for Model 1541 (Chapter 7, Section 7.2).
The encoder/decoder track select and read circuits
are affected by this integrated circuit.

Table E-1. Parts Integrated into UC1

uc1iB UESD
ucz UF2D
uc3 UF3A
uD2 UF3B
up3 UF3C
UE2 UF4

UE3 UF5A
UE4A UF5B
UE4B UF5C
UE5A UF6A
UESB UE6B
UESC uG2C
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Fig. E-2. Disk controller integrated circuit, block diagram.
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